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Notice of Meeting of Texas Gas and Electric Men. 
ne 


Austin, Texas, April 20th, 1895. 


To the Managers, Superintendents and other Officers of the Gas 
and Electric Companies of Texas: Gentlemen—In response to a cir- 
cular letter sent out some weeks ago relative to an organization of the 


Texas gas and electric men, on lines similar to the ‘* Ohio,” ‘‘ Western,”’ 
‘** American,”’ and other well known organizations of lighting men, the 
gentlemen mentioned below have expressed their approval of the move, 
and join in a call for:a meeting. Several have written at length ex- 
pressing the most hearty approval of the move, and urging that each 
officer of a gas or electric company, and ene those connected with 
the smaller companies, be invited to attend and take part in the pre- 
liminary as well as permanent organization. 

All interested in the or electric business are cordially invited to 
attend our meeting, and as it will probably be deemed wise to arrange 
for associate members, those wishing to do so may join as associate 
members. 

The meeting will be a strictly business affair—no banquets, excur- 
sions, or ‘‘blow-outs ” of any description ; but we all expect to have a 
thoroughly enjoyable time, nevertheless. 

Membership fee will be small, annual dues not burdensome, and ex- 
penses must ‘be kept at a minimum. 

Arrange to be with us at the first meeting at Houston, Texas, May 22, 
10 a.m., ‘‘Mason’s Hall,” Mason block, corner Main street and Rusk 
avenue. Or, if you can not be present, send in your application for 
membership, that we may know that you wish to be identified with us. 

Many favored Houston and May as the place and time for meeting, 
and the very low excursion rates, on account of Confederate Veterans’ 
Re-Union (one fare for round trip, with maximum of $5 within the 
State), makes it especially desirable to meet there. 

[Here follow the names of the signers to the number of 20, represent- 
ing as many lighting companies of Texas. ] 








(OFFICIAL NOTICE. j 


Eighteenth Annual Meeting, Western Gas Association. 
a 
OFFICE OF WESTERN Gas ASSOCIATION, t 
New AuBany, IND., May 1, 1895. 


To the Members of the Western Gas Association: The 18th Annual 
Meeting of the Western Gas Association will be held at Pittsburgh, May 
15th, 16th and 17th, 1895, and will be called to order by the President, 
Mr. I. C. Baxter, at 10 a.m., Wednesday, May 15th. 

The Monongahela House has been selected as the headquarters for 
the members, and the meeting of the Association will be held in a suit- 
able room contained therein. A rate of $3 per day has been obtained 
for those attending the meeting. 


The Executive Committee met at Pittsburgh, last February, and se- 
lected the following papers to be presented to the Association : 


a a i ‘aan for Gasholders,” by Mr. Alten 8. Miller, Long Island 
ity, N. Y. 

‘*The Advantage of the Metric System for All Calculations,” by Mr. 
Geo. H. Harper, Altoona, Pa. 

‘* Acetylene,” by Mr. F. L. Slocum, Pittsburgh, Pa. 

‘* Recuperative Furnaces, as Applied to Bench Firing : Their Opera- 
tion and ults,” by Mr. J. A. Faux, Pittsburgh, Pa. 

‘*Some Experience with Foul Gas in Holder,” by Mr. Jas. T. Lynn, 
Detroit, Mich. 

‘* Ammoniacal Liquor, with Special Reference to the Universal Sav- 
ing of Same, by Gas Companies,” by Mr. Geo. Osius, Detroit, Mich. 
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‘“*Natural Gas as a Pioneer for Artificial Fuel Gas,” by Mr. Donald 
McDonald, Louisville, Ky. 

“Handling and Storage of Oil by Gas Companies,” by Mr. D. J. Col- 
lins, Chicago, Ils. 

‘* Best Method of Introducing Gas Engines,” by Mr. C. B. Case, Mil- 
waukee, Wis. 

** Incandescent Gas Lighting,” by Mr. 8. M. Highlands, Clinton, Ia. 

‘* Wrinkle Department,” edited;by Mr. Geo. T. Thompson, St. Louis, 


oO. 

The Central Traffic Association, Trunk Line, Boston Passenger Com- 
mittee and Southern Passenger Association have granted rates of 1} 
fare for the round trip, conditional on 100 certificates being presented to 
the Secretary for indorsement. The territory of the Cen Traffic As- 
sociation is bounded on the east by Pittsburgh, Salamanca, Buffalo and 
Toronto; on the north by the line of, and including points on the 
Grand Trunk Railway from, Toronto to Port Huron; thence via Lakes 
Huron and Michigan, to the north line of Cook county, Ills.; on the 
west by the west line of Cook county and the Illinois and Mississippi 
rivers to Cairo, including Burlington, Keokuk, Quincy, Hannibal-and 
St. Louis ; and on the south by the Ohio river, but including points on 
either side of that river. 

The Trunk Line territory is as follows: From Niagara Falls, Buffalo 
and Salamanca, N. Y., Pittsburgh, Pa., Bellaire, O., Wheeling, Park- 
ersburg and Charleston, W. Va., and points east thereof, except in New 
—— The names of the roads making the reduction are as follows: 
Addison & Pennsylvania ; Allegheny V; ley 3 Baltimore & Ohio ; Bal- 
timore & Potomac ; Buffalo, Rochester & Pittsburgh ; Camden & At- 
lantic ; Central, of New Jersey ; Chesapeake & Ohio ; Cumberland 
Valley ; Delaware & Hudson Canal Co.; Delaware, Lackawanna & 
Western ; Elmira, Cortland & Northern ; Fall Brook Coal Co.; Fonda, 
Johnstown & Gloversville; Lehigh Valley; New York Central & Hud- 
son River—Harlem division excepted; New York, Lake Erie & Western; 
New York, Ontario & Western ; New York, Philadelphia & Norfolk ; 
New York, Susquehanna & Western ; Northern Central ; Pennsylva- 
nia; Philadelphia & Erie; Philadelphia & Reading ; Philadelphia, Wil- 
mington & timore ; Rome, Watertown & Ogdensburg ; Western 
New York & Pennsylvania ; West Jersey ; West Shore ; Wilmington 
& Northern. 

The Boston Passenger Committee territory is from points on the fol- 
lowing roads : Boston & Albany ; Boston & Maine ; Central. Vermont ; 
Concord & Montreal ; Fitchburg ; Maine Central ; New York & New 
England ; New York, New Haven & Hartford ; Portland & Rochester. 

The Southern Passenger Association is composed of the following 
Companies: Alabama Great Southern ; Alabama Midland ; Atlantic 
Coast Line; Atlantic & Florida; Atlantic & West Point ; Charleston & 
Savannah ; Central Railroad, of Georgia ; Cincinnati, New Orleans & 
Texas Pacific ; East Tennessee, Virginia & Georgia ; Georgia Railroad; 
Georgia Pacific ; Georgia Southern & Florida; Jacksonville, St. Au- 

stine & Indian River ; Knoxville, Cumberland Gap & Louisville ; 

uisville & Nashville; Marietta & North Georgia; Memphis & 
Charleston ; Morristown & Cumberland Gap ; Nashville, Chattanooga 
& St. Louis ; Pennsylvania; Port Royal & Augusta; Richmond, Fred- 
ericksb & Potomac; Savannah, Florida & Western; South Carolina; 
Southern Railway Company ; Western & Atlantic. 

All persons attending the meeting will purchase a first class ticket at 
starting point, paying full fare for same, euikdninn from agent a certifi- 
cate stating that the person whose signature appears on same has pur- 
chased at full tariff fare one first-class ticket to Pittsburgh, which cer- 
tificate, after it has been signed by the Secretary of the Western Gas 
Association, and a representative of the above Passenger Associations, 
who will be in attendance at our meeting, will entitle the holder thereof 
to one-third fare returning home. This reduced rate privilege extends 
also to wives of delegates. 

All persons availing themselves of the reduced rates will apply to 
agent 30 minutes before the departure of train. Tickets in accordance 
with above arrangement can be purchased on and after Saturday, Ma, 
11th, and are gc , for return trip, on or before Tuesday, May 2ist. All 
agents do not have a supply of certificates, but they may be obtained 
by request, if notification is made in time. Those parties outside the 
territory embraced by above four Passenger Associations can obtain re- 
duced rates of 1} fare for the round trip by purchasing tickets to near- 
est point within above territory, and from there purchasing a ticket to 
Pittsburgh. No refund of fare can be expected because of failure of 
the ies to obtain certificates. 

ere will be an exhibit of gas appliances, to which all manufacturers 

are invited to contribute. Any information, as to space and place of 

exhibit, can be obtained from Mr. F. L. Slocum, President of the Gas 

Engineering Company, of Pittsburgh. Itis important that exhibitors 
apply for space at once and complete their arrangements. 

is year we meet in new territory, adjacent to which are many Com- 

nies whose officials are not members of the Western Gas Association. 

e hope that many will embrace this opportunity to become members. 
The Secretary will be pleased to give those desiring to become members 
any information wanted, and to mail them copies of the Constitution 
and By-laws. 

The Question Box is now ready to receive inquiries, and those “ob- 
tained before the meeting will be published, so that all may come pre- 
pared to answer them. The Secretary will be pleased to have a number 
of questions sent him. A cordial invitation is extended to members of 
other Associations to attend our meeting, and it is hoped that many will 
avail themselves of the opportunity to be present. 

The meeting of the Board of Directors will be held Tuesday, May 14, 
at 104.M., for the transaction of such business as ma ularly come 
before it. The Directory is composed of the following gentlemen: 
E. H. Jenkins, J. W. Stratton, W. M. Eaton, James Forbes, Wm. Mc- 
Donald; Geo, T, Thompson, Irvin Butterworth, Robert Young, 














The Committee’of Arrangements announce a river excursion for Fri- 
day, May 17th, to Homestead. The ladies who may be present will be: 
well cared for ; everything will be done to make their stay in Pittsburgh) 
pleasant and enjoyable. 

Assurance has been given by the Managers of the Monongahela House 
that they will be able to care for all who may attend ; but it is always 
advisable to secure rooms in advance. Should any not be able to find 
at the Mohongahela House just such accommodations as might be de- 
sired, the ree and other good hotels near by are open to receive 
guests. It will add much to the success of the meeting, however, if al] 
are housed under one roof. 

The following Questions have been received: 1. Does the candle 
power of the gas affect the size of flames, and in what proportion, pres- 
sure and burner being the same? 2. What is the best way to prevent 
the sweating of show windows of gas lighted storerooms in winter time ? 
3. In cases of introducing gas into houses which have not been piped, 
has any attempt been made to obviate the necessity of tearing up the 
floors or of disfiguring ceiling, first, by using a special kind of pipe ; 
or, second; by inclositig common pipe’ in suitable moulding? 4. Has 
anyone had experience heating an office or house with furnace in which 
artificial gas was used as fuel? 5. Does the Welsbach burner produce 
as much heat, light for light, as an ordinary batwing burner ? 


Jas. W. DunBaR, Secretary. 








BRIEFLY TOLD. 
° = 

THIS WEEK AT PITTSBURGH.—THE 18th annual convention of the 
Western Gas Association, to be brought off at Pittsburgh this week, 
promises to be of the kind which the Association usually enjoys—an 
assemblage that results in profit to those who by their presence compose 
it. Secretary Dunbar has worked with fidelity and skill in arranging 
for the preparatory details, and having so labored, no other eventuality 
than success could ensue. This is all the more meritorious when one 
remembers that back of his efforts lies the fact that it is his first year’s 
service in the performance of his secretarial duties. Look over the pro- 
gramme in what spirit one will, no other conclusion can be reached 
than that the Western is bound to maintain its record for having good, 
serviceable and effective meetings. One odd thing in connection with 
the naming of the Monongahela House as headquarters is traceable to 
that which cannot be called a coincidence ; for there is to be a Presdy- 
terian assembly in Pittsburgh during some of the time at least of the 
Association’s stay, and the Presbyterians also are to be domiciled at the 
Monongahela. However, we do not mean to say that the Presbyterians 
will not be fully welcome. The arrangement of the programme this 
year does not include a banquet, and the main feature of the outing 
will be a trip over the Monongahela river to the famous steel and iron 
city of Homestead. The local committee of arrangements have made 
special preparation for the entertainment of the gentler sex who will 
honor the Association by accepting its invitation ; and, altogether, as 
remarked before, it is quite out of the question to predict other than 
success for the Western’s 18th reunion. Those who will be present 
should carefully study the Secretary’s references to the manner of ob- 
taining the one and one-third fare rate for the round trip, since in many 
instances this concession will amount toa considerable saving in money, 
and it is necessary in order that any may obtain it that 100 certificates 
should be made out. 





THE PITTSBURGH MEETING OF THE COUNCIL OF THE AMERICAN AS- 
SOCIATION.—In connection with our reference to the meeting of the 
Western Association it might not be amiss to state that a meeting of the 
Council of the American Gas Light Association is called for the even- 
ing of the 14th inst., at the Monongahela House. Secretary Slater will 
be on hand on the afternoon of that date at an hour sufficiently early 
to inform the Councilmen when and where (so far as a room in the Mo- 
nongahela House is concerned) the session will be held. It is hoped 
that the Councilmen will all be present, for very many important mat- 
ters are on the docket. 





DeatH oF Mr. A, B. MaGuirE.—We regret to have to report the 
death of Mr. A. B. Maguire, Secretary and Manager of the Urbana (0.) 
Gas Light and Coke Company, whose demise occurred very suddenly, 
in Urbana, on the night of April 18th. Deceased was born in Port Jer- 
vis, N. Y., in 1870, and was the son of Thomas Maguire, who for years 
acted as Superintendent of the Port. Jervis Company, and who is now 
Superintendent of the Honesdale (Pa.) Company. Young Maguire, 
having graduated from the Port Jervis High School, served under his 
father for some time at the Port Jervis works, acquiring a knowledge 
of the business of gas manufacture, and eventually received appoint- 
ment to the post where death found him. He was an active member of 
the Ohio Gas Light Association, and was an estimable and promising 
member of the fraternity. The funeral services were held in Port 
Jervis, 
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A Graphic Discourse on Some of the Components of 
lltuminating Gas. 
a +a , 
[By Dr. A. W. WILktkson, before the April meeting of the Society of 
Gas Lighting. ] 

You are aware that the gas we call illuminating gas is a mixture of 
several gases. Thinking that it may be interesting to see these gases by 
themselves, I have borrowed the necessary apparatus from the labora- 
tory of Dr. Doremus, to isolate them ; and the Doctor has kindly con- 
sented to be present and assist in the experiments. 

The first gas we have to present is hydrogen. It forms from 45 to 50 
per cent. of coal gas, and from 30 to 40 per cent. of water gas. It is the 
lightest of all known bodies, 100 cubic inches weighing but 2.14 grains. 
It forms one-ninth of the water of the earth by weight, and enters into 
the composition of both vegetable and animal tissues. It is not poison- 
ous to breathe, but would kill by excluding oxygen. It is usually made 
by decomposing water, yet there are various other ways of isolating it. 
It is but slightly soluble in water—3 or 4 per cent. only. It burns, as 
you see, with hardly any light ; in fact, when pure you can hardly see 
it in the daylight. The product of combustion is water. If we hold a 
piece of cold iron in the flame you see how quickly the moisture col- 
lects, and soon you see it dripping from the iron. 

The second gas we will call your attention to is known as light car- 
bureted hydrogen, composition CH,. One hundred cubic inches of this 
gas weigh 17.12 grains. It forms from 40 to 50 per cent. of all coal gas, 
and from 5 to 10 per cent. of water gas. It is frequently spoken of as 
marsh gas for the reason that it is found in abundance in marshy re- 
gions. It is the natural gas that is found in 80 many regions in the 
West. It burns with a very slight amount of illumination, the pro- 
ducts of combustion being carbonic acid and vapor of water. It is not 
poisonous, although, like hydrogen, it would kill by excluding oxygen. 

The third gas we call your attention to is known as carbonic oxide, 
composition CO. One hundred cubic inches weigh 30 grains. This gas 
you are familiar with from seeing it burn over freshly made hard coal 
fires. It burns with a pale blue flame. The product of combustion is 
carbonic acid. This gas is decidedly poisonous. It not only poisons by 
excluding oxygen, but it poisons directly. The action of carbonic ox- 
ide on the blood corpuscles is such that they are killed, and recovery 
from inhaling carbonic oxide is exceedingly rare. It exists in from 5 to 
10 per cent. in coal gas, and from 30 to 40 per cent. in water gas. 

These three gases form the great bulk of what is known as illuminat- 
ing gas, although, as you see, they themselves contain but a very slight 
amount of illumination. 

The first gas that I shall call your attention to that is capable of giv- 
ing illumination is known as olefiant gas. This name is given to it from 
the fact that with chlorine it readily forms an oil. It exists in coal gas 
from 3 to 5 per cent. One huncred cubic inches of it weigh 30 grains. 
It burns with a beautiful, clear, white light. The products of combus- 
tion are carbonic acid and vapor of water. We have in water gas a 
gas corresponding somewhat to olefiant gas, known as oil gas. The 
composition is C,H,. It burns with a beautiful white light, not as bril- 
liant, as you See, as olefiant gas, yet it is the gas that adds the illumina- 
tion to water gas, forming as it does from 10 to 15 per cent. 

The next gas I call your attention to is known as acetylene—compo- 
sition, C,H,. This is an exceedingly soluble gas. It exists in coal gas 
in from } to 3 per cent., depending upon the nature of the coal from 
which the gas is made; the richer cannel coals making a larger and 
higher per cent. of this most desirable of all gases for illumination. 
Until within a very short time we were unable to produce any great 
amount of acetylene in our illuminating gas. As a bye-product in the 
making of aluminum we have a substance known as carbide of calci- 
um, which, when thrown into water, liberates acetylene. The gas 
itself burns with an intense white light, givitiz off clouds of carbon ; 
yet, when properly diluted with coal gas, it gives the most brilliant gas 
we have yet been able to produce. It is claimed that it has a candle 
power of from 200 to 250 ; and that from 3 to 5 per cent. of it will en- 
rich coal gas froth 14 to 22 or 23 candles. If it is possible that this sub- 
stance (the carbide of calcium) can be produced at a commercial rate 
that will enable gas companies to use it as an enticher, it will prove 
one of the most desirable articles that has been presented to the gas fra- 
ternity for a gréat number of years. 

Besides these gases, we have in coal gas benzol vapor to a slight per 
cent. In water gas we have naphtha vapor. Both of these vapors add 
materially to the illumination of the gases. 

These three gases—olefiant gas, oil gas arid acetyléne—forin the great 
bulk, in fact the whole, of thé illuniination of what we call illuminat- 
ing gas. 








In the making of illumihating gas we find certain impurities which 
have to be removed before the gas is in a condition to give the best re- 
sults in combustion. The first of these impurities which I shall speak 
of is carbonic acid ; composition, CO,. One hundred cubic inches of 
this gas weigh 47 grains. It exists in coal gas to a varying extent from 
2 to 5 per cent., according to whether the gas is exceedingly dry or 
moist. It varies in quantities of from 2 to 10 per cent. in water gas, 
depending entirely upon the heat. It is a gas that will not burn itself, 
but will prevent other gases from burning. It is claimed that 1 per 
cent. of this gas will deteriorate coal gas 1 candle. It is probably not 
as deleterious with water gas, yet it isa very undesirable article to have 
in the gas. If we introduce a lighted candle into a jar of this gas, you 
will see how quickly the flame is extinguished. If we pour a jar of 
this heavy gas upon a lighted gas, you see that it extinguishes the 
flame, but also that it is an exceedingly heavy gas, for you can pour it 
as you would water. And yet if we take this gas and pass it through a 
vessel containing vapor of gasoline, to your surprise you will see that 
it burns with quite a brilliant flame. Understand that it is not carbonic 
acid that is burning, but simply the vapor of gasoline that is carried 
along with the carbonic acid. 

The next impurity that we speak of is sulphureted hydrogen. This 
exists in coal gas to a variable extent, depending upon whether the 
coal is highly charged with sulphur or not. It exists in very much 
smaller quantities in water gas. It has a composition of one of sulphur 
and one of hydrogen. One hundred cubic inches weigh 17 grains. 
Sulphureted hydrogen burns with a pale blue flame. As far as_com- 
bustion goes, it would not be an undesirable gas, but the products of 
combustion—sulphurous and sulphuric acid—are exceedingly undesir- 
able. Sulphurous and sulphuric acid not only will bleach, and will 
rot the tissues of the furniture of the room, but also is a very undesir- 
able article to breathe. Hence engineers are very particular to re- 
move this gas to the fullest extent. 

The next gas is ammonium ; composition, NH,. One hundred cubic 
inches weigh 18 grains. Ammonium exists to a greater or less extent in 
all coal gas, but we find scarcely a trace of it in water gas, owing to 
the high heats under which water gas is made. Ammonia itself is not 
an undesirable article in a gas, but the products of combustion are very 
undesirable. As it burns in ordinary flame, nitrogen is simply set 
free, and we have nothing besides but the vapor of water; but, owing 
to the higher flame temperature at which the gas is burned, the nitro- 
gen is converted into nitrous and nitric acid gases, which are exceed- 
ingly destructive to furniture, and are very deleterious to breathe. 
Hence engineers remove, as far as practicable, every possible quan- 
tity of ammonia. It is exceedingly soluble in water, one cubic inch 
dissolving 700 cubic inches of this gas. 

These three gases are considered impurities, and in all well made gas 
should be removed. 

Besides these gases we have a trace of cyanogen (composition, C,N). 
This gas burns, as you see, with a beautiful rose-colored flame. Prob- 
ably you have noticed that same rose-colored flame in certain coal gases 
that you may have made from various coals. It is in no wise a deleter- 
ious gas, and as it is not readily separated I no not know that it is in 
any wise injurious. 

Another gas to which I might call your attention is phosphoreted 
hydrogen. As all coal contains more or less phosphorus, we are very 
apt to find slight traces of phosphoreted hydrogen. The only peculiar- 
ity about it is that when exposed to the atmosphere it readily takes fire. 
If I throw some phosphide of calcium into water you see it readily gives 
off gas, and as the bubbles come in contact with the air they take fire. 
It is the ‘‘ will-o’-the-wisp” that we read of so much as having been 
often seen in certain marshy localities. 

There was a time when the question was asked why it is that we make 
from 85 to 95 per cent. of a non-illuminating gas when it is only 5 to 10 
per cent. of the gas that gives us illumination ? At that time we had not 
constructed burners that would burn such rich gas without smoking. 
At the present time we have so changed the business of gas making and 
the selling of gas that we now require gas that not only contains illumi- 
nation but also heat. In fact, we are selling as much gas now for heat- 
ing purposes as we do for illumination. Hence a mixture of non- 
illuminating and illuminating gases is at the present day most desirable. 
For the purposes of heating, the present composition of coal gas comes 
as nigh perfection as we can well hope for. If, by adding acetylene, 
we can add somewhat to the illumination, it would be desirable. The 
mike of water gas, using as we do a large percentage of naphtha, gives 
us a sufficient number of heat units to make this a very desirable heat- 
ing gas also. _ 

If we study thie cothposition of illumihating gas ds made to-day, either 
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from coal or water, we find that there is very little improvement to be} 
hoped for, as it is near perfection for all the uses that gas is put to at the 
present time. 








[Concluded from page 651.] 
The Legal Aspects of Electrolysis. 
of a oe! 
[By Mr. Henry C. TOWNSEND, in Cassier’s Magazine. | 

In prior adjudications upon the rights of telephone, telegraph and 
electric light companies, as joint occupants of the public streets, courts 

have apparently found difficulty in dealing with the subject, because 
in the strictest sense, there is no physical invasion of the property such 
as exists in the case of the flooding of lands or trespass on property. 
Modern research, it is true, indicates that light and electricity are but 
different manifestations of properties of the same medium, filling all 
space and termed ether, and modern theory goes so far as to assert that 
such apparently diverse forces as electricity, light and gravitation are 
properties of this one universal and all-pervading ether. 

A recent Secretary of the Treasury of the United States has ruled 
that electricity, conveyed by conductors laid across the frontier, is not 
dutiable, being, as the learned Secretary puts it, ‘intangible and not 
capable of being measured,” and a State court has exempted an electric 
light company from taxation as a manufacturing corporation on the 
ground that electricity is not a manufactured article. 

Nevertheless, although electricity is not a substance or fluid in the 
ordinary sense, the idea of fluid pervades the whole language of electri- 
cal science, and even the definition of electrical units, as adopted by all 
scientists, suggests a fluid theory, and so the analogy of water natur- 
ally suggests itself in dealing with the present subject. So dealt with 
the law furnishes many analogies in its treatment of the rights of 
riparian owners and of persons injured by water, heat or other. natural 
agent. Many of these analogies support the proposition that the inva- 
sion of a telephone company’s plant by foreign and superior currents, 
if producing a serious interruption of, or interference with, its use, is a 
damage for which the law gives a remedy, but the analogy approaches 
much nearer to exactness in the cases where the injury goes beyond 
the mere annoyance or temporary interruption to use, such as was con- 
sidered to exist in the case of the telephone companies, and involves the 
actual physical destruction of the property invaded, as is the case of 
corroded water and gas pipes or telephone cable sheaths. These injur- 
ries cannot be dismissed as mere incidental inconveniences, unavoid- 
ably following the use of electricity for street car propulsion. The 
damage is a continuing physical one, and is repeated with every repair. 
It is, moreover, the natural proximate and immediate result of the use 
of the ground return, chosen by the companies in preference to the 
double trolley, mainly for their own convenience and profit rather than 
_ for giving increased speed of transportation. 

It has been urged, as in the telephone cases, that the demand for dam- 
ages or injunction by those whose previously acquired property, or 
rights of property, are injured by the railway currents introduced into 
the earth, amounts to a claim to the monopoly of the use of the earth. 
But priority of enjoyment of a right is frequently a factor in determin- 
ing what is or is not a nuisance. Thus, it was held to be a nuisance in 
a certain case for the defendant, a pastry cook, to put into a room in his 
house which adjoined a room of the plaintiff, previously long used as 
a wine cellar, a stove so large that, when it was being used, it heated 
the wine cellar and made it useless for its purpose. 

Blackstone says of nuisances : “‘ If one does an act in itself lawful, 
which, yet being done in that place, necessarily tends to the damage of 
another’s property, it is a nuisance, for it is incumbent on the person 
to find some other place to do that act where it will be less offensive.” 
And it is a general rule that acts, lawful in themselves, may become 
unlawful if exercised without regard to time, place and circumstances. 
An offensive trade may not be established on one’s land to the preju- 
dice of the previous occupants of neighboring land ; but if the neighbor- 
ing land be not occupied there is no nuisance. 

In the previously mentioned case of the railway repair shops, estab- 
lished on land owned by the company, to the interference with the en- 
joyment of neighboring property, one of the grounds upon which the, 
court granted relief was that the property had been acquired and put to 
the special use which was interfered with, long before the railroad shop 
was built. 

A distinction exists between such injuries as may result from the uses 
of the public streets by different persons, owing to a conflict of their in- 
terests and methods of use, and such injuries as may result to the rights 
of the owners of abutting property, due to corporate or other acts in a 


each exercising its right by legislative authority through the power of 
control which the State has over the streets for public uses, the State 
may, in the exercise of its power of eminent domain, authorize a bene- 
ficial use in a manner to work an injury to another use beneficial to the 
public, if public necessity or convenience may require it. But this is 
subject to the constitutional right of the person injured to just com- 
pensation if the injury amount to a taking or damage, or amount to 
more than a mere incidental injury or inconvenience. But, in respect 
to abutting property, there resides in each owner an easement or rig)it 
to the unrestricted use and enjoyment of the street for purposes of ac 
cess for drainage, supply of heat, light, water, etc., which the law 
recognizes as appurtenant to the land and not passing with any convey- 
ance of the street or land thereof to the State or corporation for street 
uses. 

Each lot owner has a peculiar interest in the street which neither the 
State nor the municipal corporation, nor the general public can pretend 
to claim—a private right of the nature of an incorporeal hereditament 
legally attaching to his continueus grounds and the erections thereon : 
an incidental title to certain facilities and franchises. This easement, 
appendant to a lot, is as much property as the lot itself. For an injury 
to that right the law gives the landowner a remedy by injunction or 
award of damages, according to the nature and the circumstances of 
the injury. 

While the electric railways may lawfully occupy the streets for the 
purpose of facilitating the uses of the streets for passage and transporta- 
tion, they cannot impair or lessen lawfully an abutting owner’s ease- 
ment in it by any method of operation which attaches to the mainten- 
ance and use of the electric rail way in any special or particular manner. 
As was held in the elevated railway cases in New York, the use of the 
streets by the railway structure operates to take from the abutting lot 
owner a portion of his easement in the street, without making compen- 
sation, and, hence, as to him, it is illegally there, although, so far as 
concerns the public, the rights of the road could be allowed to stand. 
The illegality in respect to the lot owner was not in making use of the 
franchise legally granted, but in appropriating a part of the owner's 
easement without acquiring it by negotiation or condemnation. 

In this particular case the easements taken were those of light and 
air, impaired by the presence of the structure and by smoke, cinders, 
gases, etc., which were necessary accompaniments of the operation of 
the road. But there are other easements which undoubtedly belong to 
the abutting lot owners, namely, the right of gas and water connections; 
and, if these be impaired by the use and operation of the electric rail- 
way, there is an injury or damage for which the owners are entitled to 
compensation. 

The appropriation of the land forming the street for street uses carries, 
by implication, the extension of those in vogue at the time of the 
grant, dedication or conversion, to those which the progress of civiliza- 
tion and the growing demands of increasing population may require ; 
therefore, a use of the streets for cars or vehicles propelled by electric- 
ity, in so far as increased rapidity of movement may be beneficial, is 
within the purposes of the original use. But this principle cannot be 
equitably extended so as to legalize particular ways of employing the 
electric force which are inconsistent with, and subversive of, those 
prior, necessary uses of the soil of the street for carrying water and 
gas pipes, or of the right of the abutting owner to make connection 
with them. 

While, therefore, the courts may dismiss the claim of a telephone 
company for damages arising from joint occupancy of the streets be- 
cause the injury is the result of a joint attempt of individuals to make 
use of that to which each alike has a right, and is produced without 
fault or negligence on the part of the railway company, no such dis- 
position would necessarily follow as to any claim which the owner of 
an abutting lot might make for damage to his easement in the street 
for the purposes of water and gas pipe connection, because, on prin- 
ciple, that use stands practically upon the same footing as his right to 
secure light and air from the street. 

A remedy exists for the injury by corrosion to which buried pipes 
and cables are at present exposed through the operation of the electric 
railway companies, and while the difficulty is, from the electrician’s 
standpoint, best met by resort to the double trolley, there is sufficiently 
reasonable expectation of relief from the expedients which are now 
being proposed to free the railway companies from the charge of negli- 
gence. 

The remedies now proposed will in any case probably so diminish the 
evil that it will become difficult to place the liability, or to say with cer- 
tainty that.the extent of corrosion to be hereafter observed is not at- 





street or highway. As between two occupants of the public highway, 





tributable rather to the direct corroding influence of the constituents of 
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the earth itself or to the decomposing action of the weak currents which 
may be set up, as in an earth battery, by different sections of pipe or 


cable, electro-positive and negative to one another either by reason of 
the difference of the metals themselves, or by different kinds of earth 
in which neighboring, similar metals are buried. 

It is beyond the compass of this paper to discuss the different ways in 
which feeble earth currents may be set up, but inasmuch as recent ex- 
periments seem to show that a mere directive force in the way of elec- 
tric pressure, even so low as 0.001 of a volt, is sufficient to produce 
electrolysis of the earth salts and liberate corroding agents, it is quite 
obvious that without resorting to the double trolley the corrosion may 
be so far diminished by other proposed means that the responsibility for 
the corrosion remaining cannot be fixed upon the railway companies. 








The New Science of Electric Heating. 
cnet 
[By Mr. W. 8. Hapaway, JR., in Engineering Magazine. | 

Heat is so closely allied to an adequate shelter in warming, and to 
food in cooking, that we must regard it from the practical standpoint 
of a prime necessity, and, in treating of its generation and distribution, 
base our deductions largely on whether the owner of a particular form 
of heating apparatus can operate it economically, and whether the user 
or party to whom the heat energy is furnished can employ it as cheaply 
as other forms of heat supply, with reasonable regard for collateral ad- 
vantages. A heating system, to be an advance on existing methods, 
must be a source of wealth to the owner and a source of economy to 
the user. 

A system of heat and electrical generation and transmission derives 
its value largely from the benefits of concentrated control, like other 
systems of public works. We are to regard heat agents as commodities 
which can be economically generated, transmitted and applied. Elec- 
tricity as a heat agent is not to be regarded as a source of heat, as that 
expression is generally understood, but, technically, as the high poten- 
tial heat factor in a telethermal system, where the heat secured is gen- 
erated by simple resistance ; or, we may employ electricity as an agent 
for producing available heat in operating a thermal engine by means 
of motors. 

Of the fuel consumed under good steam boilers at least 65 per cent. 
of the heat energy is available for useful work. Steam in the best of 
steam engines theoretically possible can only transform 25 per cent. of 
the boiler energy into active mechanical work, and in practice 124 per 
cent. is not generally exceeded. The engine work can be very eco- 
nomically transformed into electrical energy, in which form, consider- 
ing it as heat, transmission losses are relatively small. In good steam 
and electrical practice the heat engineer can secure about 10 per cent. 
of the fuel energy in electricity, and of the balance of the fuel energy 
may write off 35 per cent. as direct loss and 55 per cent. as indirect loss. 
The indirect loss can be utilized with a properly arranged system of 
steam distribution over limited distances; and the combination of the 
electrical energy, available for heating purposes at varying tempera- 
tures, but usually above 212° F., and the exhaust steam, ayailable for 
heating purposes at temperatures below 212° F., the writer has termed 
a multi-potential thermal system, in which electricity is employed as 
the high potential heat factor and exhaust steam as the low potential 
heat factor, and in which the heat energy is available for use in a tele- 
thermal system. That is, in practice, we have a system in which the 
ratio of high-potential heat to low-potential heat is about 1 to 5, figured 
from thermal units and not temperatures, and in which the total fuel 
efficiency is about 50 per cent. 

In domestic and industrial work we find two broad classes of heat 
control. The first class includes operations requiring diffused heat on 
a large scale, as in room and water heating, or heat of low potential 
and large quantity. The second class includes processes where heat is 
used at high temperatures and in small volume, as in cooking and 
laundry work and in many industrial operations, or heat of high poten- 
tial and small quantity. A reasonable estimate of the relative thermal 
units employed in each class is found, after careful investigation, to be 

‘about 5 to 1, assuming as a line of temperature demarcation 212° F. 
The average temperature differences between the two classes are not in 
the same ratio as the quantities, with this unit, but are sufficiently 
great to warrant a distinction between prices for heat energy at low 
potentials and at high potentials. What this difference in price should 
be can only be conjectured, but a fair rate of charge would seem to be 
not far from four or five times as much for high-potential heat as 
low-potential heat. 

A practical illustration of the multi-potential heat system may be 
found in the requirements of a modern apartment house in which there 
aré several families, each with a kitchen and small laundry under the 












tenants’ control, and with electric lights, steam heat and hot water sup- 
ply, from a common source. The house equipment would consist of 
boilers, engines, dynamos, etc. The incandescent lamps, ovens, grills, 
flat-irons, etc., would be heated by electricity. The rooms and the 
water for bathing and culinary purposes would be heated mostly by 
exhaust steam. The owner would derive practically two profits from 
the fuel burned—a direct revenue from heat supplied for cooking and 
laundry work, and an indirect revenue from utilizing the secondary 
products of the first. 

In present practice the owner equips the house with gas ranges, 
which are a source of direct revenue, not to himself, but to the gas 
company. Electric lights, hot water and steam heat are furnished by 
the owner, and figured as part of the rental value. The lights load is of 
so brief duration that the hot water and steam heat must come from 
live steam for a considerable part of theday. With a somewhat larger 
engine and dynamo, on the plan outlined, the live steam used would 
be largely supplanted by exhaust steam, on account of the larger load 
factor, besides providing a direct revenue to the owner to pay for fuel, 
labor, ete. The cost to the user of the electrical energy for cooking 
and laundry work at 4 cents per horse power hour is not greater than 
gas at $1 per 1,000, provided all water heating is omitted and the elec- 
trical apparatus fairly well controlled. The user or tenant secures a 
great number of collateral advantages, which represent the same ad- 
vantages for less money or more advantages for the same money, and 
the owner may convert an expense into a revenue. 

The illustration brings “ electrical heating” within our definition of 
an advance in heating systems, and shows a sufficient reason why the 
subject should receive the respectful attention of capitalists, property 
owners, and their architects. It also shows that the expression ‘‘electric 
heating” is an unfortunate one, as the problem is one for the heat en- 
gineer, in which steam and electrical engineering are elements, and in 
which the electricity used is the thermal equivalent of only about one- 
sixth the heat energy distributed and applied. 

There is, to the writer's knowledge, no installation extant completely 
illustrating the multi-potential system of heating. The Yaryan instal- 
lation of central station hot water heating at Toledo, O., described in 
Heating and Ventilation (Feb. 15, 1895), closely approaches it, and 
lacks only the application of electricity for cooking and laundering in 
the houses heated ; and this installation is especially noteworthy m 
using water for thermal storage and circulation in connection with the 
exhaust steam heat storage. In the Electrical Engineer (April 5, 1893) 
will be found a description of the Springfield (Ills.) electric light and 
steam distribution plant. This installation approaches the hypothetical 
illustration closely enough to remove all reasonable doubt as to the 
strict accuracy of the deductions made for the multi-potential system. 

In developing electric central stations the desirability of a large load 
factor is apparent. With full knowledge of the requirements in various 
cases, data on electric cooking and heating have been patiently and 
carefully collaborated. The result entirely confirms theoretical deduc- 
tions as to the extent to which the station can provide at a profit the 
energy for cooking and heating. There is no doubt that the central 
station can furnish at a profit the high potential factor in the thermal 
system. The question now rests as to whether the customer or house- 
holder will find a divided heat supply desirable. Of the six parts used, 
the electric central station can provide one-sixth, the Nigh temperature 
part, the customer himself burning coal, or gas, to furnish five-sixths 
of the heat. The electric central station can operate electrically-hcated 
chafing dishes, and pots for 5 o’clock teas (replacing the alcohol lamp); 
curling irons; plate warmer in the pantry ; laundry irons; small 
water heater for nursery ; bath, and dressing room warmer, etc., and 
these specialties can all be made to increase revenue without adding 
materially to the construction account. At a 5-cent rate per H.P. hour 
the devices enumerated are perfectly practicable ; and other specialties, 
like shaving mugs, toddy heaters, egg boilers, hot plates, etc., are com- 
ing into use. These are all of value as a source of revenue to the elec- 
tric central station and of convenience to the users, but it must be 
doubted whether, with so small a percentage of residence lighting as is 
now connected, and with the inability to offer but a partial heat supply 
when connected, electric heating apparatus, in which the heat is derived 
from simple resistance, will entirely provide the balance in the load 
sought for. . 

To illustrate the capacity of an electric station as a heat producer we 
may compare the prices charged by the New York Steam Company and 
the Edison Electric Illuminating Company, of New York, both operat- 
ing in the same district and supplying steam and electricity respectively. 
Using the figures given by Dr. C. E. Emery as the basis of charges for 
the Steam Company, we find that it furnishes heat to large consumers 
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at 40 cents per 1,000 kals, the kal being the equivalent of 1,110 thermal 
units. For 40 cents 1,110,000 heat units are supplied. Taking the 
Edison Company’s rates, and using the 50 per cent. discount as the rate 
to a large user, 40 cents will purchase 8-horse power hours, or 20,518 
thermal units. The ratio between the two is nearly 54 to 1; or, as a 
loss must be figured in the case of steam, dependent upon the tempera- 
ture at which the condensed water is allowed to escape, practically 50 
to1. It would be unjust to leave the figures on the mere heat equiva- 
lent of the two forms of energy, as high potential heat energy is almost 
universally secured by localizing a small proportion of fuel energy and 
allowing the rest to escape, and is consequently worth more per heat 
unit ; but, even were we to admit as a reasonable charge five times as 
much for high potential heat as for low potential heat, the ratio is still 
10 to 1, and indicates what might be accomplished could the two plants 
be run conjointly for a multi-potential heat supply. 

Lord Kelvin, in an article ‘‘On the Economy of the Heating or Cool- 
ing of Buildings by Means of Currents of Air,” published in the Glas- 
gow Philosophical Proceedings, Vol. III., December, 1852, and followed 
by mathematical demonstrations in the Cambridge and Dublin 
Mathematical Journal for November, 1853, has made some most inter- 
esting deductions. 

** In the mathematical investigation it is shown that, according to the 
general principles of the dynamic theory of heat, any substance may 
be heated 30° above the atmospheric temperature by means of a properly 
contrived machine driven by an agent spending not more than about 
gsth of the energy of the heat thus communicated ; and that a cor- 
responding machine, or the same machine worked backwards, may be 
employed to produce cooling effects, requiring about the same expendi- 
ture of energy in working it to cool the same substance through a simi- 
lar range of temperature. When a body is heated by such means, about 
#ths of the heat is drawn from surrounding objects and sth is created 
by the action of the agent; and, when a body is cooled by the cor- 
responding process, the whole heat abstracted from it, together with a 
quantity created by the agent, equal to about ;,th of this amonnt, is 
given out to the surrounding objects.” 

In editing his ‘‘ Mathematical and Physical Papers,’ Lord Kelvin 
added the following interesting note under date of June 26, 1881 : ‘‘ The 
method of cooling air in unlimited quantities described in this article 
has been realized by Mr. Coleman, first in refrigerators used for the 
distillation of paraffine, and, after that, in the Bell-Coleman refrigerator 
for carrying supplies of fresh meat from North America to Europe; in 
a great refrigerator recently sent out for the abattoir at Brisbane, 

_Queensland, etc.” 

When Niagara is set to work for the benefit of North America through 
electric conductors, it will no doubt be largely employed for the warm- 
ing of houses over a considerable part of Canada and the United States- 
But it is probable that it will also have applications, though less large, 
in other cold countries to multiply the heat of coal and other fuels, and 
to utilize wind and water powers (with the aid of accumulators) for 
warming houses. 

The accomplishment of this form of heat control would enable us to 
construct uni-potential thermal systems, in which the high potential 
factor wonld be secured directly by the heat of resistance and the low- 
potential factor by employing electricity as agent to operate by a motor 
a device like that outlined by Lord Kelvin. A system of this sort would 
appear to largely increase the central station load factor, and we would 
simultaneously introduce a large summer load by employing the same 
device, in reverse cycle, for cooling. 

Of course many minor modifications of the two thermal systems out- 
lined will suggest themselves.. The gist of the whole matter is that for 
electric heating (or its synonym, central station heating) to be econom- 
ical a multi-potential thermal system must be operated, which is entirely 
feasible over moderate distances ; or, assuming that electric central sta- 
tions are to continue to ryn with the present deplorable fuel economy, 
the second or uni-potential system is the only feasible one, considering 
the whole subject in its broadest sense, and remembering that, while 
the device to accomplish the results sought is shown to be theoretically 
possible, it has.not yet been entirely developed. 7 

Where a.complete thermal system is to be constructed, with coal o: 
low cost carbonaceous materials as fuel, the multi-potential combination 
is the direct way to secure high fuel economy and profit to the owner 
and user; and where only the mechanical equivalent of heat is ayail- 
able, as from motors, water powers, gas engines, etc., we must interpo- 
late a device for diffused heat control to heat buildings, and water for 
use in same, in addition to the energy for high temperature work, 

’ which we can profitably secure from direct heat of electrical resistance. 
Results already accomplished in electric heating depend wholly upon. 





































the high potential factors of the broad systems outlined. The time is 
not ripe for a comprehensive review of the collateral benefits derived 
from a highly localized form of heat energy, our concepts of the elas- 
ticity of which are‘only measurable by concepts of the rigidity of the 
ether. Instead of a concerted effort to create a field of use for the ap- 
paratus by constructing complete thermal systems, nearly all of the ap- 
plications have been made as minor incidents in systems of electric 
lighting and power already established. This, of course, is logical pio- 
neer work, but it fails to reach the vital elements necessary for full 
development. 

The famous ‘‘ Electrical Heater Man” at the Franklin Institute in 
1884 was the butt’ of the practical jokers among his co-exhibitors. The 
apparatus there shown was the first form of the electric car heater, with 
which to-day upwards of 5,000 cars are equipped. The status of the 
electric car heater is peculiar ; it cannot be regarded as an economical 
device, but rather as a public requirement. An electriccar is too smal! 
and crowded to adimit of an economical and efficient isolated system of 
heating. Again, very little actual heat is required under average con- 
ditions, but rather a small amount of sensible warmth, uniformly dis- 
tributed to each passenger on the basis of individual effectiveness. This 
can be met by an electrically heated radiant at an energy consumption 
of less than 100 watts per square foot of surface, and, in the common 
20-foot car 20 square feet of radiating surface are sufficient for average 
conditions, and 35 square feet of radiating surface for extreme con- 
ditions. 

Too little regard has been paid to the item of individual effectiveness 
in rendering cars comfortable. So much energy has been wastefully 
used in air warming, even under average conditions, as to render the 
power consumption a most serious matter. The resultis to give an un- 
just impression as to the cost of making cars habitable by electric 
heaters, and in the case of elevated roads, using large cars in trains, the 
item is a still more important one, as the energy for heating may equal 
or exceed that for propulsion, Again, in the case of elevated roads 
there seem no good reasons why the small rooms in the stations along 
the line should not be heated by the same agency as the cars, and in 
economical work of this magnitude we appear to be forced back to the 
uni-potential system using electricity as agent. 

In small cars the heat of resistance is not excessively expensive. As 
in the case of the Vaudeville Theater installation in London, there are 
peculiar local conditions which, as practice has proven, can be satisfac- 
torily met with resistance heaters. But, while under ordinary circum- 
stances we can heat bath and dressing rooms in residences by resistance 
heaters quite cheaply, considering intermittent use, we would not at- 
tempt to heat the whole house by the same means. If electric roads 
would locate their stations contiguous to business blocks and utilize 
their exhaust steam for heating purposes, there would be no difficulty 
in meeting the requirements of cars and station heating on a large scale 
by resistance heaters. The Railroad Gazette (March 22) has given 
some interesting figures on ‘‘ The Cost of Heating Cars by Electricity,” 
in which comparisons are made between heating large cars by electricity 
and by steam. As a general rule, the smaller the divisions of space and 
the more intermittent the use, the greater is the economy of electric 
heating; and we may include in this rule water heating as well as space 
heating. 

Cooking by electricity is an important part of electric heating. In 
practice it means the accomplishment of high temperature processes by 
resistance heaters, using other sources of heat energy for the hot water 
supply and, preferably, water boiling processes, as in vegetable cooking. 
One of the most complete analyses of this subjéct which has appeared 
was published in Science (Sept. 15, 1893). The deduction is made that 
electricity at about 11 cents per horse. power hour is as economical as the 
common coal range for cooking, provided the electricity is used to heat 
an oven, the hot water being secured from outside sources. This ap- 
pears to presuppose a radical changein cooking methods and apparatus, 
and, while this is undoubtedly proper in order to get best results, prac- 
tice has seemed to require at the outset a more elastic system, in which 
the utensils conform to the generally accepted notions of what shapes 
and sizes should be. 

To this end an experimental plant has been operated for 15 months 
in charge of a cook without special instructions as to the best method of 
operating the apparatus for economy, the desideratum being that good 
cooking shall be done and the utensil disconnected from the circuit 
when the cooking iscompleted. The equipment consisted of an oven, 
broiler, portable stoves, spider, plate warmer, coffee pot and small tea 
kettle. The result has shown that, with apparatus conforming generally 
to the accepted notions of cooking utensils, the cost of electric cooking 





ig practically equal to that of the gas and coal stove as generally run, 
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when electricity is supplied at 4 cents per horse power hour. This does 
not show what can be accomplished under best control, but is a practical 
result in common usage. 

The economy of electricity as a thermal agent in cooking is not 
doubtful, provided the uses to which the various forms of heat supply 
are put are proportioned in accordance with their heat equivalents, lim- 
iting electricity to high temperature work. In combination with steam, 
both live and exhaust, there appears to be no reason why hotels and 
public institutions, operating their own plants so as to secure a multi- 
potential system, should not employ electricity in cooking very extens- 
ively, solely for the purpose of economy ; for electricity in a well de- 
signed isolated plant costs much less than 4 cents per horse power hour, 
especially if we utilize the bye-products of its generation in useful work, 
as would be the case in a complete thermal system. Ethical considera- 
tions in connection with electric cooking are of value after the economy 
and simplicity of the apparatus are established. Cleanliness, localiza- 
tion of heat at predetermined temperatures, and coolness of the kitchen, 
are important factors in connection with the servant.problem. The use 
of electric cooking apparatus in cooking schools is important, as eon- 
stant temperatures are easily produced over extended periods. 

In industrial work the applications of electric heating are rapidly 
multiplying. Nearly every manufactory of size has its own electric 
plant, and can secure electricity at low cost. In. operating sad irons 
and tailors’ gooses, small glue pots, soldering irons, pitch heaters, etc., 
sufficient compensating advantages are found to offset increased prime 
costs, in case they occur, and the outlook for extended applications in 
the industrial field is favorable. The ability to minutely subdivide the 
heat energy, or, in other words, the elasticity of the system, makes it of 
special importance for use in manufacturing work. 

It is impossible, within the prescribed limits of this article, to give 
more than a passing glance at the different factors in electric heating. 
We may perhaps best sum up the various sides of the problem as follows : 

1. In constructing a thermal system, we may employ electricity as 
the high potential factor, by resistance heaters, or we may employ it as 
agent in operating motors to drive a suitable machine tosecure diffused 
heat control. 

2. In a multi-potential thermal system the useful heat available is 
practically 5 parts low potential heat and 1 part high potential heat. In 
domestic life the ratio of heat required is found to be practically 5 parts 
diffused heat and 1 part high temperature heat. Over limited distances 
we may therefore economically operate multi-potential thermal systems 
using electricity as the high potential factor. 

3. Electric heating is synonymous with central station heating, pre- 
supposes the same generic elements, and requires for economy a com- 
plete thermal system, in which due regard is paid to proportioning the 
work done 1n accordance with the heat equivalents of the factors em- 
ployed, all of which must be in such form as to constitute elements of 
a telethermal system. 

4. Where the mechanical equivalent of heat only is available, as from 
motors, water powers, gas engines, etc., we can economically employ 
electricity only for high temperature work ; for diffused heating on a 
large scale we must employ it as agent. 

5. By constructing complete thermal systems, in which steam and 
electrical engineering are factors, the heat engineer can make electric 
heating a source of wealth to the owner of the system and a source of 
economy to the user of the heat energy, and therefore secure an ad- 
vance on existing heating systems. 








Carbon Dioxide for Refrigeration and for Extinguishing 
Fires. 
nig 
[Abstract of a paper read by Mr. E. F. Ossorne, of the Western Soci- 
ety of Engineers. | 

Attempts have been made to distribute artificial refrigeration in a lim- 
ited territory by the use of anhydrous ammonia. The cost of this ma- 
terial necessitates its return to the central station, involving, in the con- 
struction of a plant, not only the pipe for its distribution, but pipes and 
fittings larger and several times more expensive than the distributing 
pipes, for its return; and in practice it has been found necessary to em- 
ploy three pipes, with the attendant complication and expense, both in 
construction and maintenance. The meter measurement to the con- 
sumer is not satisfactorily operative, and automatic regulation is imprac- 
ticable, if not impossible ; still, the demand is so great for even this 
crude service, and it is so much superior to the use of ice that consum- 
ers cheerfully pay a price sufficient to make a small and expensive 
plant of this kind commercially remunerative. Furnishing.a product 








without measurement is commercially possible only on a limited scale. 
I do not wish to detract one iota from the credit that is due to those 
who have perfected the ammonia refrigerating machine, but the causes 
that liave almost invariably effected a failure in district steam heating 
plants operate to produce a failure in district refrigeration by the ammo- 
nia process, to wit: Too great complication and expensive construction, 
no practical system of meterage or means of regulating the effect pro- 
duced, together with excessive expense for maintenance and inspection. 

Pipe line refrigeration has come to stay, and will displace ice for 
nearly all purposes for which the same is now used ; and some system 
other than that in which ammonia is used must and will be used in all 
places where refrigerating effects are to be produced on a large scale, 
and divided among many small consumers, in the same way that nat- 
ural and fuel gas has replaced steam for heating purposes under similar 
conditions. Carbon dioxide is the substance to be employed for the fol- 
lowing reasons, namely : 

Less cost of production, less complication and therefore less expens- 
ive construction ; less cost of maintenance and less need of inspection, 
together with accurate measurement of product and easy regulation of 
effect, with incidental uses not obtainable with ammonia. 

The following may be called a commercial law: No commercial en- 
terprise on an extensive scale can attain and maintain enduring success 
that must recover its product ; that has no substantially accurate and 
readily comprehended means of measurement upon which to base 
charges for product furnished, or that cannot regulate, either automat- 
ically or readily by the assistance of the consumer, the effect produced 
by the product furnished. 

Carbon dioxide possesses the physical properties and can be produced, 
delivered and furnished to small consumers under such conditions as to 
force its adoption for the many purposes for which it is so pre-eminently 
adapted. It can be produced so cheaply that its recovery would materi- 
ally increase the cost of its production. It is comparatively a harmless 
gas, as it is a necessary constituent of many articles of food and drink. 
It is the best available refrigerant known to science, being capable of 
producing a temperature in a few minutes even more than 100° below 
zero, F. It is, therefore, useful in many chemical processes where am- 
monia could not be employed. It is odorless, and neither inflammable, 
corrosive nor explosive. It is the best preservative of furs and woolen 
goods known, keeping them from the ravages of insects and worms 
without impregnating them with any odor. 

The loss occasionéd by the average fire is due more to the water than 
to the fire. In many cases the amount of goods actually consumed or 
damaged by the fire and smoke is less than ;4, of the damage dorie by 
the water used to extinguish the fire. 

The well known properties of carbon dioxide to extinguish fires have 
been used in portable fire extinguishers and chemical engines. One of 
the advantages of carbon dioxide for extinguishing fires is that the heat 
produced by the fire assists in its own extinction by inducing a current 
of mixed air and carbon dioxide to flow to the point of combustion, and 
thereby extinguishing or wiping out the fire just as water would be 
wiped off from either a vertical or horizontal surface with a dry sponge 
or rag drawn over it. 

I have devised a system and devices by which carbon dioxide may be 
produced in a liquid form on a large scale, at a comparatively insignifi- 
cant cost ; and have devised processes, methods and apparatus for its 
utilization. The devices are simple in construction, readily understood 
by the average mechanic ; they are easily constructed and put in oper- 
ation and can be tested at any time without danger to the operator. 

It requires but a very small amount of gaseous dioxide to extinguish 
a fire in its incipient stages, from 4 to 10 per cent. is ample. As the gas 
comes out it falls to the floor, mixing with the air as it goes. The heat 
caused by the fire induces a flow of the mixed air and gas to the exact 
place where the combustion is going on, and immediately extinguishes 
it. As soon as the fire is extinguished, the temperature of the air at the 
ceiling is reduced, the thermostat ceases to operate, the automatic valve 
closes, and the apartment is in the same condition as it was before the 
fire. 

This gas can be adapted for use in refrigerator cars. It will also give 
preservation with‘a dry atmosphere, with but little refrigerative effect, 
or a freezing temperature to keep frozen goods. 

The system consists of a central station provided with one or more 
gas producers, calcining retorts, distilling apparatus, boilers, engines. 
pumps, compressors and incidental apparatus. The raw materials reé- 
quired are soft coal and limestone. The products are earbon dioxide, 
commercial lime, carbonate of ammonia and coal tar. 

The coal is:supplied to retorts and subjected to destructive distillation 
in nearly the same manner as in ordinary gas works, the tar and ammo- 
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niacal liquor being separated, the former being sold in that state and 
the latter distilled and converted into carbonate of ammonia, packed 
and sold. The coke is converted into a semi-water gas, which is used to 
calcine the limestone. The lime produced is of the best quality and is 
sold on the open market either in bulk or by the barrel. The dioxide is 
purified, cooled, compressed and liquefied in the same way as is done in 
ordinary manufactories where this substance is produced for commer- 
cial purposes. The liquid dioxide then passes by its own pressure into 
the main distributing pipes in the street. At the curbstone is a service 
cock ; just inside of the consumer's premises is an automatic valve, 
which cuts off the supply in case of a break or careless management of 
the apparatus on the consumer's premises ; if the break is permanent, 
or anything has happened equal to a rupture of the service pipe, the 
supply remains substantially shut off. When the damage is repaired 
and normal conditions established the supply is automatically turned 
on. From this valve the dioxide passes to a meter, thence to the auto- 
matic regulating valve in the refrigerator, which is set to maintain any 
temperature desired, from which valve the dioxide is conducted into the 
cooling chamber or coil located in the space to be cooled. Thereafter 
the dioxide in gaseous form may be used to charge drinking water, ale, 
beer or wine, and for forcing these or other liquids from a lower to a 
higher level, as from the basement of stores and restaurants to any 
floor above ; or the gas can be used for the preservation of nearly all 
kinds of food products, where a low temperature is not necessary, espe- 
cially for fruits, vegetables and meats. It can also be used for small 
powers, and the heat that is extracted from the substances cooled goes a 
long way towards furnishing the motive power required in connection 
therewith. 

Briefly, the services above referred to are to be furnished from a cen- 
tral station, somewhat similar to a gas or water works plant, and the 
carbon dioxide, after its production, delivered into flasks or cylinders 
for use on board cars, ships, or at other places not directly connected 
with the central station. Or the dioxide is delivered into a ramifica- 
tion of pipes leading to the premises of the various consumers, where 
it is metered, automatically regulated, and the resulting gas allowed to 
go to waste. 

One ton of good soft coal and 3} tons of limestone will produce rather 
more than 3,500 pounds of lime, 3,000 pounds of carbon dioxide, 6 or 7 
gallons of coal tar, and 40 to 50 pounds of carbonate of ammonia. 








Some of the Fire Dangers of Electricity. 
RRNA sepa 

The American Exchange and Review says that on April 5th, at the 
request of the Executive Committee of the Philadelphia Fire Under- 
writers’ Association, Inspector Wm. McDevitt, of the electrical depart- 
ment of the Association, gave a series of demonstrations at the 
Merchants’ Exchange illustrating ignitions from defective and unskil- 
ful electric wiring. 

In his opening remarks, Mr. McDevitt dwelt upon the necessity of 
considering the increasing use of electricity as a fire question, especially 
in view of the general introduction of the trolley motor, and also the 
tendency toward complete electric equipment in modern dwellings, both 
as to incandescent lighting and gas lighting systems. Many fires which 
had heretofore been a puzzle to fire authorities, the Inspector thought 
gave evidence of electric origins ; and in most electric fires the primary 
reason of ignition has been lack of precaution and unscientific in- 
stallation ; consequently, the importance of employing skilled labor in 
the wiring of buildings, and of setting a high standard as to the quality 
of materials used grow more imperative. The Inspector then proceeded 
to give a demonstration of ignition, which was directly referable to care- 
lessness in relation to the incandescent lamp. 

‘*T believe,” he said, ‘‘ that the general public are aware of the dan- 
ger of enveloping the incandescent bulb with any fabric that shall con- 
fine the hot air and exclude the air from without. From past experi- 
ments that I have publicly made, and from actual fire occurrences, we 
have came to understand that it is dangerous to inclose the bulb with 
any material, even a fabric as light as mosquito netting. _The danger 
is not restricted to the bulb; this [holding up an incandescent lamp 
socket] contains a form of fire hazard due to carelessness in setting up. 
The ends of the two wires that lead to a light are composed of filaments 
of smaller copper wires, put in contact with the lamp itself by being 
wound around binding screws and then fastened down. If any of the 
finer wires escape the notice of the workman and become separated from 
the main bundle, there is liable to be a short circuit from contact with 
the metal shell of the socket ; and should the fixture happen to be bound 
or draped with any decorating fabric, ignition is almost sure to take 
place.” To illustrate his remarks on that head, Mr. McDevitt wound 





some gauze around a socket that had been previously short circuited by 
unwinding some of the strands; and on passing a 100-volt current 
through the lamp the metallic socket at once burnt out and set fire to 
the gauze with a sudden explosion. 

The next experiment was a reproduction of a fire that had been started 
by a live wire grounding with a gas pipe. A light wire was put in loose 
contact with a 4-inch (internal diameter) gas pipe, through which a flow 
of gas circulated. On closing the switch that completed the circuit be- 
tween the pipe and wire, the latter burnt a hole in the pipe in three 
counted seconds, igniting the gas and making a blaze a foot and a half 
long. Several specimens of pipe taken from electric fires were passed 
around for inspection, one being particularly noteworthy from the fact 
that it had been eaten through by streams of dripping water, which com- 
pleted the ground circuit. About 7 inches of the pipe had been pitted 
through by the action of the intermittent sparking, allowing the burn- 
ing gas to escape from a number of small holes. 

The pendant cord, characterized by the Inspector as the ‘‘ bugbear” 
of electric wiring, was then experimented on by bringing a frayed end 
in contact with the wire that completed the circuit. The silk insulation 
immediately took fire, and a foot of it burned until forcibly extinguished 
as it hung in the air. The great danger of flexible cords was shown to 
be their brittleness and rough handling by people who over estimate the 
use of portable lights. The first wrapping of wires was originally cased 
in a soft rubber tubing wound on the outside with silk or cotton cover- 
ing. Experience proved that rubber was conducive to high flaming, 
and also afforded good material for a wick. Rubber has since been 
abandoned by the Philadelphia Fire Underwriters’ Association, and the 
length of the cord restricted to 6 feet. 

A number of conduits were then displayed as examples of the modern 
house wiring conduit system. The first of these was an ordinary con- 
ducting wire covered with a papier maché envelope soaked in a prepa- 
ration of oil, the whole encased in partially flexible asphaltum tubing, 
flaked with silica glass on the outside. These conduits are comparatively 
safe, and are in general use in all the large cities of the United States. 
They are not absolutely fireproof, however, nor free from risk of abra- 
sion, and will in timé be superseded by metallic casings. The first step 
toward metallic coverings, by which a wire is isolated from all danger 
of external contact, is in the use of thin brass tubing to cover the as- 
phaltum. In several instances the brass has been known to give way 
under pressure, allowing the inner coverings to become exposed to fur- 
ther mutilation. The Board of Underwriters now recommends the use 
of ordinary iron gas pipe with curved elbows. To show the superiority 
of the conduit system over unprotected wires, a length of about 20 feet 
of insulated wire was run through a 6-foot brass tube containing the 
regulation asphaltum. The wire was coupled in circuit with three in- 
candescent lamps, and, on the addition of 10 more lights, the part of the 
wire outside the conduit began to smoke in less than five minutes and 
burst into flame. Part of the insulation and the molten copper dropped 
to the floor, while the wire in the conduit was found on removal to have 
sustained little injury. 

As a final demonstration, another, and an entirely new source of 
électric fire, was brought up, the result of investigations made a short 
time ago in the case of the Vanderbilt mansion fire in New York city. 
The fire was caused by the protruding ends of an incandescent light 
wire coming in contact with a metallic wall covering stuff, composed 
principally of Dutch metal in the warp. Dutch metal is a brass alloy, 
rich in copper, and it isa good electrical conductor when woven into 
other fabrics in threads. Mr. McDevitt procured a small sample of 
similar goods and tacked it on a board, running two wires through 
holes in the back until their bare ends projected in front, in the same 
manner as wires are left sticking out of walls before the final adjust- 
ment of lamp sockets. On establishing a circuit through this piece of 
goods, a brilliant shower of sparks fell from the point of contact, and 
the fabric was in a blaze in an instant. The experiment gave evidence 
of the great risk in private houses of a wealthy class, where the ten- 
dency is toward metallic ornamentation, both in Dutch metal wall 
papers and in fabrics that contain metal thread. The woof of such 
fabrics being cotton or hemp, the fammable quality of the material is 
preserved, and a good subject for ascending flame is provided, espe- 
cially as the fabric hangs somewhat loosely on the walls where it is 

laced. 
r In conclusion, Mr. McDevitt remarked that such expositions might 
be taken as belonging to Philadelphia’s contemporary reputation of al- 
ways hunting for trouble, but claiming, so far as comparative knowledge 
of electric fire outbreaks is concerned, that Philadelphia holds the lead, 
it is proper that Philadelphia should give evidence of the character of 
this trouble. He said further, that the experiments were intended for 
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Brier’s Testing Apparatus for 


public education, and expressed the wish that through the medium of 


the press, facts relating to the everyday fire hazards of electricity might | 


be made matter of general knowledge. 

The voltage used throughout was 100, a low figure in comparison with 
the 3,000 to 5,000 volts employed on the trolley circuits, with their high 
voltage proportionately more fire making when invading other imper- 
fect systems. The experiments were conducted with practical appara- 
tus, and were successful as showing in a simple way the many subtle 
causes that may bring about fires heretofore set down in fire reports as 
of “unknown ” origin, or wrongfully attributed to some other source. 








Brier’s Testing Apparatus for High Pressure Gas Cylin- 
ders. 
ae ee 

The illustrations show the apparatus devised by Mr. Henry Brier for 
testing the steel cylinders used for the storage of compressed gases, as 
made and employed by the Scotch and Irish Oxygen Company, Limit- 
ed, of Rosehill Works, Polmadie, Glasgow. . It will, no doubt, be re- 
membered by many that an older form of this apparatus was put on the 
market in 1889 by the same firm. It suffered, however, from the objec- 
tion that, with its fixed head or jointing ring, cylinders could only be 
tested for expansion from the shoulder downwards, and cylinders with 
large splayed bottoms could not be tested at all. 

These difficulties are overcome in the apparatus shown by the use of a 
loose annular jointing ring or cover, which is fitted with inflatable joint 

















High Pressure Gas Cylinders. 


surfaces on its outer and inner edges. This cover, as will be seen, is 
placed round the neck of a cylinder of any size or shape, after it has 
been lowered into the machine, and a perfect joint is made in a moment 
by allowing a pressure of water from any convenient source, of eon” 
stant pressure, to inflate the rubber surfaces. 

The primary object of this apparatus was to obtain an insight into the 
behavior of cylinders whilst under hydraulic test pressure, for it was 
feared that, under the old manner of treatment, many cylinders were 
being ruined by excessive testing, and were being stretched beyond 
their elastic limit. This was found to be the case, and faults are now 
shown and cylinders rejected which would otherwise have been consid- 
ered suitable for service. 

A cylinder to be tested is filled with water and placed in the envelope, 
which also is full of water. The joint ring cover is then put into place 
and its joint surfaces inflated round the neck of the cylinder as ex- 
plained. The cylinder is next subjected to internal pressure, and its ex- 
pansion is measured by displacement of water from the envelope. The 
water immediately commences to rise in the gauge glass on the first in- 
dication of pressure on the pressure gauge, and continues to do so until 
the maximum pressure is reached, on release of which it falls, with 
good cylinders, to its original position, showing that the elastic limit of 
the metal has not been passed and the cylinder is in no way damaged. 

It will be seen from the engravings that particular care has been tak- 
en to render the apparatus easy and reliable to handle, and as little as 
possible is left to the responsibility of the attendant. All pressure 
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joints are kept strictly outside the displacement chamber, the only con- 
nection to which is that necessary to conduct the water to the displace- 
ment gauge tube. 

It is necessary, in order to obtain correct readings, that the pressure 
in the inflating rubbers should be constant, and, where a fixed head of 
water is not obtainable, this is managed by means of a weighted piston, 
as shown on the engraving. 

A few loose heads of different sizes enable the same machine to be 
used for cylinders of all diameters, and two gauge tubes are shown of 
different diameters, one being for cylinders of small, and the other for 
cylinders of large capacity. 

The pressure accumulator is loaded with rings of cast iron in such a 
manner that the different pressures required may, without trouble, be 
obtained by using any number of rings. 








Holophane Globes. 
healer 

The London Journal remarks that it is a common experience in re- 
gard to mechanical inventions that a new development in a particular 
direction calls forth a number of ancillary appliances which improve 
not only the arrangement in connection with which they are designed 
to be used, but are also in themselves improvements of general adapta- 
bility. A familiar illustration in point is the sewing machine, which, 
although a mechanical triumph, was not a satisfactory working instru- 
ment until a notable corresponding improvement had been brought 
about in the cottons intended for use with it. The result has been that 
all sewing cottons and threads, whether specially manufactured for ma- 
chines or not, are now of better make than was obtainable before the 
introduction of these machines. An interesting and important exem- 
plification of the same process of mechanical improvement upon what 
may be called the principle of parallelism has just been brought under 
our notice in connection with the lighting industries. Welsbach incan- 
descent gas burners and electric arc and incandescent lamps, are all 
novelties which have not only been received by the world as improved 
methods of lighting in themselves, but have also, as our ‘‘ Register of 
Patents ” bears witness, proved the fertile causes of attempts to improve 
lighting appliances and arrangements in general. Many of these latter 
devices relate to matters connected with, or subsidiary to, any artificial 
lighting service; and in this respect they might have been brought for- 
ward at any time before the introductiop of the particular modern sys- 
tems of lighting mentioned. The fact remains, however, that they are, 
to all intents and purposes, fruits of the greater concentration of in- 
ventive minds upon the practical problems of lighting which have fol- 
lowed the introduction of the improved systems in question. 

One of the most promising of the fields open for practical research in 
connection with artificial lighting is indicated by the much debated 
question of diffusion. It is unnecessary to repeat here what has been 
stated in the course of recent controversies as to the relationship (or the 
want of it) between the luminous intensity of light sources and their 
lighting effect. Much remains to be cleared up on this head. But it is 
not disputed that the indications of the photometer are not the sole 
thing to be regarded in practical lighting work. If only for physiwlog- 
ical reasons, the concentrated intensity of high power light sources is 
admittedly a drawback to their utility under conditions shown by pho- 
tometrical tests to be those of their highest efficiency. The naked arc 
lamp is unmanageably intense ; and the same may be said, in their de- 
grees, of naked incandescent gas and electric lamps, recuperative gas 
lamps and highly carbureted gas flames. Even the most powerful oil 
lamps are not free from the same reproach. 

With some lights the cure for this evil is easily found—it is simply to 
avoid using them of intensities beyond those which the human eye can 
comfortably endure when both the light itself and the objects intended 
to be seen by it are in the field of vision. Candles, oil lamps, and or- 
dinary coal gas can all be dealt with upon this principle. There are 
artificial lights, however—and in this category all the intense or high 
power light sources are comprised—which cannot be rendered unobjec- 
tionable by the method of subdivision. An electric arc lamp of about 
1,000 candle power, naked, is the smallest that can be trusted to main- 
tain itself with reasonable constancy. A Welsbach burner will not do 
the system justice when consuming less than 34 cubic feet of gas per 
hour, and yielding an illuminating power of, say, about 55 candles. 
Whatever the illuminating power of an incandescent electric lamp, the 
filament must, from motives of economy, be kept at such a degree of 
brilliancy as to produce a painful effect of irradiation in the human 
eye, if regarded without a tempering screen of some kind. A recuper- 
ative gas lamp is nothing if the flame is not blindingly white hot. 
Hence, for all these high power, intense lights there is nothing for it 


but a shading of some kind. But shading, as ordinarily effected, 
means simply obscuration and loss of light. A very thick opal or 
waved glass globe has to be used if the object is to render the dazzling 
point of light of the electric arc undistinguishable, and this entails a 
sacrifice of some 60 per cent. of lighting effect. The same remark ap- 
plies to the Welsbach burner, as to which we do not hesitate to aver 
that any possibility of direct vision of the incandescent mantle is de- 
structive of the claims of the light to be a pleasant one for any pur- 
pose. How objectionable the direct vision of the incandescent electric 
lamp filament is held to be by electricians, is sufficiently proved by the 
various attempts that have been made to get over the difficulty without 
saddling the already costly light with an additional cause of expense. 

It seems verging on the absurd to have to continue the argument 
with a reference to the possibility of cutting or pressing the surfaces of 
clear glass globes into a system of lenses capable of reflecting and re- 
fracting light ; for, as all the world knows, this was done by Fresnel 
for lighthouse purposes a very long time ago. Yet, strange as it may 
seem, success in producing at a reasonable price a globe for ordinary 
or intense lights, suitable for general use in interiors, and embodying 
the true principles of so reflecting and refracting the light as to render 
the source invisible while diffusing and distributing most of the rays to 
the best advantage, has been reserved for the present day, and for 
Messrs. Blondel and Psaroudaki. This invention, which we have had 
an opportunity of seeing exhibited at the office of Mr. S. M. Scott, the 
Manager for England, at No. 35 Queen Victoria street, E. C., is the 
‘‘holophane” globe, briefly described in a ‘‘ Note” in the Journal for 
March 12. Unless something unforeseen happens to spoil their pros- 
pects, Messrs. Blondel and Psaroudaki bid fair to remove, by their in- 
genious invention, the chief obstacle to the complete popularity of all 
commercial high power lamps and light sources of high intensity and 
small surface. There are no illustrations available as yet whereby we 
might show the holophane globe in operation ; but we can testify to 
the fact that it has the appearance, when inclosing an incandescent gas 
or electric lamp, of a vase filled with light, brilliant yet soft. The ac- 
tual burner or filament cannot be discerned. The desideratum of the 
advocates of diffusion in lighting is thus in effect supplied, although 
the source of light is a mere line or spot. We are assured that it is the 
same with the electric are light. As for the loss entailed by all this re- 
flection and refraction, it is certified by M. de Nesville to amount in 
the case of an arc light to from 9 to 13 percent. As this observer re- 
marks, there is no other kind of globe in existence capable of realizing 
such a diffusion of light, and at the same time presenting such a uni- 
formity of effect. Seeing that the loss of light by transmission through 
clear glass is 8 to 10 per cent., the claim for the holophane globes that 
they do their special work for about 4 per cent. of loss is well estab- 
lished. 

The principle of the holophane moulding is soon explained. The in- 
terior surface of the globe is formed into vertical grooves, which are so 
shaped as to spread out horizontally the rays proceeding from every 
part of the light source. They are thus moulded to one regular sec- 
tion. The mouldings on the outer surface of the globe are horizontal, 
and have the effect of distributing the emergent rays in the vertical 
sense ; and inasmuch as the light may be required in some instances to 
be cast downward, and in others-to be equally dispersed, the angles of 
the outside grooves are modified accordingly. This is a very different 
thing from the unscientific cutting seen in ornameutal cut glass globes. 
which doves nothing for the diffusion of the light. The holophane 
globes are manufactured in all sizes and in many shapes, such as 
spheres, tulips, cones, etc.; but the effect produced is always the same. 
Colored glass can, of course, be had if desired. : 

Mr. Blondel, one of the inventors of the system, is a well-known 
Consulting Engineer of the French lighthouse service. To him the 
calculation and working out of the lens mouldings appears to be due, 
while his colleague, M.. Psaroudaki, of the Athens University, has de- 
vised the means whereby the globes can be made of cheap pressed 
glass, instead of requiring to be cut, like lighthouse lenses, which 
would, of course, have made them prohibitively dear. As remarked 
on a former occasion, the globes are patronized by the Paris Gas Com- 
pany, and we venture to predict that, when once placed upon the Eng- 
lish market on reasonable terms, they will be general favorites for all 
systems of lighting. 








Superheating. 


—= > 
Mr. W. H. Booth, in a communication on this subject to the Hlectri- 
cal Review (London) remarks that were it attempted to explain the 





economy of superheating as due to the large amount of heat introduced 
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to the cylinder, the attempt would prove an utter failure, yet superheat- 
ing will give an economy of 20 to 30 per cent. in steam consumption, 
which is singularly near to the 20 to 30 per cent. of initial condensation 
that is suffered by saturated steam entering the cylinder. To under- 
stand the action of superheating and to realize that it is not to the quan- 
tity of extra heat in the steam that the economy is directly due, let a 
pound of steam be taken and its behavior traced through the cylinder. 
The pressure shall be taken as about 100 pounds on the gauge. The 
temperature of such steam is 338° F., and its latent heat is 875 units. 
Admitted into a cylinder, one-fourth of this pound of steam condenses, 
and by the time the cylinder, by which will be understood, of course, 
the inner surface film of metal which changes temperature, has at- 
tained a temperature of 338°, there will be present in the cylinder three- 
quarters of a pound of steam at 338° and one-quarter pound of water at 
338°, while the cylinder has absorbed the 219 units of heat set free by 
the liquefaction of this quarter pound. If the specific heat of steam be 
taken as 480, then to furnish 219 units of heat by means of superheated 
steam will call for 219 + .480 or 456° of temperature. Hence the total 
temperature to heat the cylinder to 338° would be 794°, or the steam 
would be rapidly approaching a red heat, yet it would start on its duty 
of expansion at only 338°, and saturated, for all its superheat would be 
absorbed by the cylinder. 

Neglecting for the moment any condensation due to conversion of 
heat into work, and assuming that dry exhaust steam abstracts no heat 
from the cylinder, and it would follow that the sudden admission of 
steam superheated to 794° would cause a dry exhaust and leave the cyl- 
inder as hot as the saturated steam previously employed, namely, 338°, 
and if only saturated steam were employed at the next stroke, none of 
it would condense, and there could be no cooling of the cylinder by re- 
evaporative effects. If this position be reasoned out it will be found 
that, still adhering to the two false assumptions named, any small de- 
gree of superheat would prevent condensation, its effect continuing 
from stroke to stroke. Thus the half of the above 219 units might be 
supposed to be added at one stroke ; this would halve the condensation 
and halve the subsequent re-evaporation, and the cylinder would only 
be cooled to one-half its previous extent when using saturated steam. 
Then, upon a second stroke, and still adding the same superheat, the 
cylinder would attain steam temperature without causing condensation, 
and, after this point, the exhaust would be superheated, and so the addi- 


tion of any fractional amount = - of the whole missing heat would, 


in x strokes, produce dryness. But in practice there are to be dealt 
with (a) the loss of heat by conversion to work ; (b) the absorption of 
heat by the exhaust even when this is dry. 

In an engine working with 16} lbs. of steam per horse power hour, 
and expanding to half an atmosphere final pressure 1 lb. of steam will 
perform obviously 120,000 foot pounds of work, and to do this there 
must disappear 155 heat units. As the total heat of a pound of steam at 
half an atmosphere or 180°, and 338° only differs by about 48 units, the 
remaining 107 units must come from latent heat, and the value of the 
latent heat of steam at 180° is 988 units. Approximately .1083 of the 
steam thus disappears in the performance of work. More heat disappears 
in re-evaporating the steam thus condensed ; this last heat comes out of 
the cylinder, which must, therefore, supply 107 units per pound of steam 
used, apart from anything further it may radiate to the exhaust. Prob- 
ably this latter will be but small in amount; if, therefore, the initial 
steam be superheated to the extent of 107 units, or, say, to 223° F., it 
will be in a position to furnish all the heat necessary for the performance 
of work without any initial condensation ; for, no steam being con. 
densed during expansion, the cylinder will exert no re-evaporative 
effects and will, apart from radiation losses, be at full temperature to 
receive initial steam. The necessary temperature for the case in point 
is thus 338° + 223°, or 561°. But even this temperature may be exces- 
sive, and the figures simply show that, where superheaters are used, the 
Steam is, nevertheless, always in a saturated condition in the cylinder, 
and they point further to the fact that the jacket and superheater may, 
where the mechanical conditions as to speed justify the practice, be com- 
bined in one engine, the superheater alone being insufficient to supply 
the heat required to produce dryness. How, it may be asked, are the 
20 and 30 per cents. of economy realized that Prof. Unwin considers the 
Alsatian experiments to show? Very simply, indeed. There is a vast 
difference between condensation by cylinder action and condensation 
by performance of work. In the first case the water is all formed on 
the cylinder surfaces ; it adheres to these until boiled off, when the pres- 
sure falls. In the second case water is formed throughout the body of 
the steam as this expands with performance of work, and some of this 
water never touches the cylinder, nor does it receive sufficient heat by 


radiation from the cylinder to re-evaporate it ; it passes as water to the 
condenser and carries no latent heat with it. In place of the nominal 
amount of 223° of superheat being necessary, something very much less 
may be, and no doubt is, quite sufficient to realize all the economy 
claimed for superheating, and this will be the case preferably in such 
engines as have a very short stroke duration. 

The conclusion to be drawn would appear to be in favor of a moder- 
ate though decidedly pronounced degree of superheating combined in 
slow moving engines with the jacket. When, however, the exhaust 
from the last cylinder begins to show any superheat—a doubtful possi- 
bility—then the additions of heat to the working fluid have gone past” 
the limits of economy, probably to a considerable degree, for some mis- 
tiness of the exhaust would appear justifiable if due to work effects. So 
far as any tests yet published may be taken to show the average per- 
formance of the McPhail design of superheater, they show that it is 
scarcely to be designated as other than an efficient steam dryer and an 
excellent additional heating surface and preventer of priming. This 
follows naturally on the system employed of passing the steam pipe 
through the water space, and may be taken to show that this latter is 
overdone, and that all the steam should not:be so treated, merely so 
much as may be found requisite to reduce the overheated condition of 
the portion taken direct from the superheated tubes to the engine. In 
most cases in practice of ordinary engines it is very unlikely that there 
is really absolute dryness secured by superheating. Such degrees of 
superheat as have yet been dared are not enough to do more than re- 
duce initial condensation, so that, after all, the working steam is still 
saturated. 








The Lighting of the Brooklyn Bridge Cars. 
gia 

The Scientific American says that the lighting of the cars of a cable 
road by electricity is a novelty and requires the use of some special ap- 
paratus. In the main, the plan adopted on the Brooklyn Bridge re- 
sembles the now familiar trolley system. A bare copper wire is suspended 
from poles and from the framework of the bridge. This wire is care- 
fully insulated, the return is made through the rails in the usual way. 
The current is supplied from the power house in Brooklyn. It is led to 
the center of the bridge through a feeding cable, which there divides 
into two branches, one leading to each of the towers and there connect- 
ing with the overhead wire. The overhead wires are in turn connected 
together at intervals of 500 feet. The height of the wire above the car 
was regulated by the framework which extends over the three suspen- 
sion spans. The distance that this framework clears the car only al- 
lowed the wire to be suspended 9 inches above the roof of the car. . At 
first it was thought that a regular trolley with a short pole could be 
used but the rocking and swaying of the cars was so great in proportion 
to the aistance of the car from the wire that it had to be abandoned. 
Springs were used to allow the trolley a certain amount of play, but 
this was not enough to keep the wheel on the wire. . A roller was then 
substituted for the wheel. This roller is made 18 inches long and is 
mounted in two arms, with which the roller forms a triangle, the apex 
being attached to the hinge and spring. The length of the roller is 
really greater than is necessary, but it allows a safe margin and there is 
very little chance of it ever jumping the wire. In the daytime the roller 
is lowered to avoid unnecessary friction. When the lamps are to be 
lighted the trainman of each car pulls a lever at one end of the car 
which operates bell cranks and a connecting rod, which raises the roller 
into contact with the wire. 

It has been found advantageous to have the roller trail, no matter in 
which direction the car may be going. On the Brooklyn Bridge the 
lighting trolley or roller is tripped and reversed automatically in the 
stations while the cars are being switched, by means of a rigid frame. 
The cars are all connected by wires, so that if the trolleys on all the cars 
but one should get out of order, that one would be sufficient to light the 
train. When the cars are being switched this system prevents the 


flickering of the lights. As in the bridge itself, there is a slip or ex- 
pansion joint in three places to allow for the expansion and contraction 
caused by changes of temperature. Great care is taken to maintain an 
even tension on the line. 

The former plan of lighting the cars was the kerosene lamp system, 
and the poorness of the illumination was the subject. of considerable 
comment. The residents of New York and Brooklyn are. pleased with 
the fine light given by the 12 incandescent lights with which each car 
is equipped, and are now asking why the same system cannot be applied 
to the extensive elevated railroad systems of both cities.. The subject of 
lighting cars in cities is now receiving great attention, and the results 
obtained on the Brooklyn Bridge and on the Broadway and Third avenue 
cable roads, which are lighted with gas, show that both gas and elec- 
tricity are admirably adapted to city car lighting, without reference to 
the motive power employed. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
siege 

Mr. Frep. W. Freese informs us that the plant of the Albion 
(Mich.) Gas and Coke Company will be completed by June ist. The 
works will be of the coal gas type. Mr. Freese intends to give his en- 
tire attention to the Albion plant, which will be unpleasant news for his 
former associates at La Porte, Ind., the gas works at which point were 
for quite a period under his energetic supervision. 





Mr. C. T. Frost, formerly at Summit, N.J., is now in charge of the 
works of the Citizens Gas Light Company, of Quincy, Mass. 





ManaGer Runner, of the Freeport (Ills.) Light and Fuel Company, 
has arranged for important betterments on the gas division of that en- 
terprise. One contract calls fur the construction of a gasholder rated 
to contain 30,000 cubic feet, and the contractors are the Kerr Murray 
Manufacturing Company, of Fort Wayne, Ind. Another contract is 
that entered into with Mr. Fred. Bredel, of Milwaukee, Wis., who is to 
erect a scrubbing, condensing and washing apparatus, rated to pass 
250,000 cubic feet per day. The third in the series of improvements 
covers a notable extension to the main system. The holder will be lo- 
cated on a site recently purchased, and the scrubbing machine is to be 
housed in the brick building of the old electric lighting station. 





Messrs. Humpureys & GLasGow have just contracted with two of 
the English Corporation gas works to furnish them with water gas 
plants. Southport takes a complete plant of a capacity of 750,000 cubic 
feet per day, and Manchester a complete plant of 3,000,000 cubic feet 
capacity per day. Includiag plant completed and that under contract, 
the total capacity of this form of water gas apparatus in Europe now 
foots up to about 35,000,000 cubic feet per day. 





WE are indebted to Mr. George T. Thompson, of St. Louis, Mo., un 
der date of the 1st inst., for the following: ‘‘On the morning of April 
26th, at his home in St. Louis, occurred the death of Mr. Chas. Sillito, 
night Superintendent of Station B, of the Laclede Gas Light Company, 
and one of its oldest employees. To within four days of his death, 
which resulted from la grippe, he was actively engaged in his duties at 
the plant, although for some weeks he had been perceptibly failing. His 
connection with the gas business began in 1853, near Stoke-on-Trent, 
England. Coming to this country in the early sixties, he spent nearly 
10 years with the Cincinnati Gas Light and Coke Company, leaving 
there in 1873 to take charge of the retort house of the Laclede Gas 
Light eee eG in St. Louis, then just being completed. For the past 
11 years he had charge of this latter plant at night, his death terminat- 
ing a service of 22 years with this Company, and of 42 years in the gas 
business. The funeral was largely attended, the services at the resi- 
dence being conducted by Rev. J. P. T. Ingraham, and those at the 
grave, in Bellefontaine Cemetery, by the officers of Anvil Lodge, No. 
75, A. O. U. W., of which he had been an active member.” 





Mr. RicuarD A. Keyes, of Salt Lake City, Utah, has been granted 
a franchise, for the period of 25 years, to supply the town of Farming- 
ton with either natural or artificial gas. This place is the capital of Da- 
vis ccunty, and is on the Utah Central Railroad, at a point about 15 
miles from Salt Lake City. It has some manufacturing establishments 
and is a fairly busy center, but its population cannot exceed 2,000. 





Tue following is the full text of the Illinois legislative measure pro 
posing ‘‘ to regulate the granting of franchises and special privileges by 
cities, villages and incorporated towns” of that State: ‘‘ Be it enacted 
by the people of the State of Illinois, represented in the General Assem- 
bly, that the City Council in cities, the President and Board of Trustees 
in villages and incorporated towns, shall have no power to grant to 
any person or corporation a franchise authorizing the laying of 
gas pipes for the distribution of inflammable gas for fuel or lighting 
purposes, or to lay in or on the ground or string on poles any wires on, 
over or by which electricity for lighting purposes is to be used, con- 
veyed or distributed in any street, alley or public grounds in any such 
city, village or incorporated town, except upon the petition of the own- 
ers of the land representing more than one-half of the frontage on the 
street or alley of any block along which it is pro to lay such pipes 
or wires, or wen, taps wires, and when the street or alley, or, part 
thereof, sought to be used shall be continuous for more than one block, 
no petition of land owners shall be valid unless the same shall be 
signed by the owners of the land representing more than one-half of 
the frontage of each block of such street, or the part thereof wherein it 
is sought to lay such pipes or wires, or string such wires.” 








Mr. S. F. Cuark has been appointed Superintendent of the Middle- 
town (Conn.) Gas Light Company, vice Mr. John F. Jones, resigned. 
Mr, Joseph Harvey is to act as Asst. Superintendent, 
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THE following are some of the main provisions of the ordinanee 
granting the right to the proprietors of the Asbury Park (N. J.) Gas 
Company to carry on business in that place. The new Company is to 
succeed to the privileges heretofore owned by Messrs. Jas. W. Hodge 
Chas. H. Fletcher and George H. Fletcher, which privileges are about 
to expire by limitation : 

‘*5. And be it enacted, that the said Asbury Park Gas Company 
agrees to furnish to the inhabitants of said borough of Asbury Park gas 
of superior quality of not less than 20 sperm candle power, 5-foot burn. 
ers, and of a rate not to exceed $2 per 1,000 cubic feet, and shall furnish 
gas for heating and cooking purposes at a rate not to exceed $1.60 per 
1,000 cubic feet. Said Gas Company shall furnish to the borough of 
Asbury Park, for public use, 50,000 cubic feet of gas per year, free of 
cost, and for all gas used by said borough in excess of 50,000 cubic feet 
the said borough shall pay atthe rate of $1.50 per 1,000 cubic feet. Pro: 
vided, however, that nothing in this ordinance shall be construed as an 
agreement on the part of the Mayor and Council to take any gas what. 
ever for public purposes. On the 1st days of April and October of each 
year the Finance Committee of the Mayor and Council shall have the 
privilege to examine the meter books to ascertain the average annual 
consumption of gas for the year. 

‘*6, And be it enacted, that this franchise is granted upon the further 
express condition that when the consumption of gas at Asbury Park 
shall reach the average consumption of 40,000 cubic feet per day, then 
the price at which gas shall be furnished to the inhabitants and the 
borough shall not exceed a sum equal to the said above mentioned 
prices, with a deduction of five (5) per cent. therefrom, and when the 
said consumption of gas shall reach an average consumption of 50,000 
cubic feet per day throughout the year, the same shall be furnished at 
$1.80 per 1,000 cubic feet for illuminating and $1.50 for heating and 
cooking purposes ; and when the said consumption shall reach an aver- 
age of 60,000 cubic feet per day, the same shall be furnished at $1.70 per 
1,000 for illuminating and $1.40 for heating and cooking purposes ; and 


when the said consumption shall reach an average of 75,000 cubic feet 
per day, the same shall be furnished at $1.60 per 1,000 for illuminating 
and $1.35 for heating and cooking purposes ; and when the said con- 
sumption shall reach an average of 100,000 cubic feet per day, the same 
shall be furnished thereafter at $1.50 per 1,000 for illuminating and 
$1.25 per 1,000 for heating and cooking purposes.” 





Tuk new machine shop for the Gould’s Manufacturing Company, at 
Seneca Falls, N. Y., will be designed and built by the Berlin Iron 
Bridge Company, of East Berlin, Cenn. The building as designed will 
be constructed with a steel frame, and its equipment will include a 15- 
ton crane. 





Amo 4G the bills recently introduced in the Delaware Senate is one by 
Mr. Pyle which proposes to amend the charter of the Oxy-Hydrogen 
Gas Company. It renews the charter for a period of 20 years, and pro- 
vides that in the laying of pipes in any city or town in the State it shall 
not have to get the consent of the authorities, their only duty being to 
supervise the work from an engineering point of view. This amend- 
ment will, if granted, allow the Oxy Hydrogen Company to open the 
streets of Wilmington and lay pipes therein despite the protest or ob- 
jection of the civil authorities of that city. The amendment is in Sec. 
1 of the charter. It inserts between the words ‘‘ Delaware” and ‘‘ and”’ 
the following: ‘‘Subject only to reasonable and proper engineering 
supervision respecting the location of said pipes.” 





SENATOR PYLE is responsible for the introduction of another gas bill in 
the Delaware Legislature. Its purpose is to give corporate life to the 
Brandywine Gas Company, of Delaware. The incorporators named 
are: J. Edward Addicks, Jas. G. Shair, Robert Hanby, John H. Bate- 
man and J. F. Allee. 





THE officers chosen to manage the Rhinebeck (N. Y.) Gas Company 
for the ensuing year are: President, John J. Williams; Secretary, R. 
Raymond ; Treasurer, John McKinn. 





THE Connecticut Legislature has passed the resolution extending the 
life of the charter of the Fairfield Gas and Electric Company. 





THE proprietors of the Knox (Me.) Gas and Electric Company have 
determined to construct a new gasholder. 





THE plans for the buildings to house the water gas station of the 
Springfield (Mass.) Gas Light Company are being prepared by Archi- 
tect Kirkham. The structures are to be two in number, the generator 
house to have a dimension of 114 by 60 feet, 
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Tue consolidation of the Natick (Mass.) Gas and Electric Company 
with the Eliot Falls Electric Company, of South Natick, is virtually 
completed. The Eliot Falls Company now has the contract for the 
public lighting of the adjoining boroughs of Wellesley and Needham. 





Ata meeting of the Committee on Light of the Richmond (Va.) Coun- 
cil, held early this month, Mr. Caskie called up his resolution providing 
for the construction of a gasholder in the West End, and for the laying 
of certain additional mains recommerded in that section of the city by 
Supt. Adams, of the city gas works. Mr. Starke explained that the 
Committee on Finance could not now provide the Committee with the 
$60,000 necessary for the entire improvement ; but as he thuught the 
sum of $16,000, to go on with the main laying, could be set aside, he 
moved that the Council be asked for this sum for that work. The 
motion was agreed to. 


Sec. AND TREAS. ELLIsoN, of the St. Paul (Minn.) Gas Light Com- 
pany has notified the shareholders that the regular quarterly dividend 
of 14 for the past quarter is payable on demand. The transfer books 
will be reopened on the 15th inst. 








Pror. J. C. LEacu, the present Inspector of Gas for Indiana, com- 
pleted a partial tour of the natural gas belt of that State during the 
month of April, and he thus sums up the condition of the supply : 
“There are some sections of the gas field that I have not visited at all, 
and am, therefore, not sufficiently informed to give an intelligent esti- 
mate of the gas supply ; but judging from what data I have at hand, I 
believe that the static pressure of the gas field is decreasing. True, 
there are some wells that show a very slight decrease, if any ; but this 
is the exception and not the rule. The belief in many places that gas 
will last forever, and the extravagant use and waste caused thereby are 


doing great damage to the commercial interests of the gas field, for no 
one knows better than the manufacturer, who is looking for a location 
for a factory, that at the present rate of reckless wasting of this 
precious fuel, the time is not far distant when he will have to return to 
coal. The gas companies have realized this for some time, ani are do- 
ing all they can to husband their supply, and I am glad to say that in 
some places the people are awakening to these facts—are doing what 
they can to create a sentiment against the waste of this fuel.” 





WE are informed that a project for the establishment of a gas works 
at Monroe, Wis., is mooted, and that Mr. Fred. Bredel is one of those 
concerned in the preliminaries ; nor could a better man be behind the 
scheme. Monroe is the capital of Green county, Wis., is the terminus 
of a branch of the Chicago, Milwaukee and St. Paul Railroad, and is 
about central of Madison and Janesville. It sustains many and varied 
sorts of manufactures, and has a population of 5,000 or more. It 
looks that a scheme of this sort ought to be a go there. 





Durina April the candle power of the gas furnished the city and peo- 
ple of Minneapolis by the Minneapolis Gas Company averaged 26.99, if 
the report of the City Gas Inspector (Mr. Meeds) is correct. 





At the annual meeting of the Cumberland (Md.) Gas Light Company 
the following officers were elected: Directors, Messrs. H. Swartzwelder, 
John MeIlhenny, James Gardner, Robt. Shriver and Webster Bruce ; 
President, H. Swartzwelder ; Secretary and Treasurer, Van Lear East- 
land. 





Mr. F. B. WHEELER, formerly in charge of the works of the Schenec- 
tady (N. Y.) Gas Company, proposes to engage in the business of con- 
sulting engineer. His headquarters will be in Schenectady. 





WE regret to announce the retirement of Mr. P. O’Shea from the 
office of Superintendent of Lamps of the city of Boston, for he has been 
a model officer in every respect. The following excerpts are from his 
official report respecting the lighting of Boston for the past year : 

‘Owing to the reduction in the price paid for electricity, 827 new 
electric lights were established during the year and the amount of gen- 
eral work done by this department in erecting new posts and brackets 
for electric, gas, and naphtha lighting was nearly double that accom- 
plished in any year since its organization. As a result, the main arteries 
of travel are now well lighted, as is also the business section of the city, 
from which there has been heretofore many complaints. All the gas 
lamps on Boston Common were removed and the entire area lighted by 
the underground electric system. There have also been 207 electric 
lights erected on the parks and parkways. There are also 45 lights on 
Castle Island and bridge and the Charlesbank gymnasium, on the over- 
head circuit, which are maintained by this department, with 28 incan- 
descent lights, 14 of which are under bridges on the Parkway and 14 in 


1,700, on which account the force of employees was reduced by 18 men. 
There were erected 300 gas and naphtha lamps, mostly in the southern 
and growing section of the city. The plan followed by this department 
in the establishment of electric lights has been to place them on the more 
important thoroughfares, where the greatest service can be obtained 
from them, gas lamps, properly located, being more suitable for resi- 
dential sections. Regarding gas lighting the following table shows the 
several companies who supply gas to the city, the candle power of the 
gas furnished, and the contract price paid for the same ; the first five 
companies supply water gas, while coal gas is furnished by the other three: 


Candle 

Per Power. 

1,000 Average 

Feet. for Year. 

Brookline Gas Light Company, for south part of city 

proper and part of Roxbury............-..seees $0.70 26.6 
Brookline Gas Light Company, for Brighton....... 1.25 26.6 
Boston Gas Light Company, for city proper........ .90 24.6 
Roxbury Gas Light Company, for Roxbury........ 1.08 21.1 
Dorchester Gas Light Company, for Dorchester.... 1.17 24.8 
South Boston Gas Light Company, for South Boston 1.17 23.2 
Jamaica Plain Gas Light Company, for W. Roxbury 1.50 18.4 
East Boston Gas Company, for East Boston........ 1.35 17.9 
Charlestown Gas and Electric Co., for Charlestown 1.25 18.7 


There are 7,440 public gas lamps in service and are fitted with an au- 
tomatic regulator glycerine burner, consuming 4 feet of gas each per 
hour. Of naphtha lamps there were in use 2,709, lighted by the Rising 
Sun Street Lighting Company, under contract, at $21 per lamp per 
year. These are located mostly in the suburban districts where there 
are no gas mains or other means of lighting. The electric lights, 2,358 
in number, located in the different sections of the city, are arc lights of 
what is commercially known as 2,000-candle power. They are cared 
for by men employed by the different companies. The underground 
work done by the lamp and park departments during the year was as 
follows: Laid on Boston Common, 14,970 feet of cable in wrought iron 
pipes or ducts, and 48 lamps were connected therewith. In a similar 
manner on the parks and parkways, as follows: Commonwealth ave- 
nue, 15,676 feet, 39 lamps; Back Bay Fens, 17,361 feet, 45 lamps ; River 
Way and Leverett Park, 20,168 feet, 50 a Jamaica Way, 14,365 
feet, 34 lamps; Franklin Park, 13,865 feet, 35 lamps; and Marine Park, 
2,683 feet, 4 lamps—a total of 99,088 feet of cable and 255 lamps. All 
the lamp posts on the Common and on the parks and parkways, togeth- 
er with the underground cable therefor, are city property. The cost of 
maintenance of electric lighting in 1894 was $243,670.61, as against 
$225,776.82 in 1893 ; and of gas and naphtha lighting $282,078.69, as 
against $321,845.96 for the preceding year. The total number of new 
lamps of all kinds set up in 1894 was 1,291, and eight fire alarm box 
lamps. The total amount expended was $573,110.52, leaving a balance 
of $9,389.48 unexpended appropriation.” 





TuE following nervy communication to the members of the Light 
Committee of the Board of Aldermen of Montreal explains itself : 
‘*Gentlemen—I beg leave to intimate that I arrived in Montreal this 
morning [May 3d] and represent the Whessoe Foundry Company, Lim- 
ited, of Darlington, England, gas plant manufacturers, for the purpose 
of submitting a proposal on their behalf for supplying a complete gas 
works to the city, on terms of which the following are the leading fea- 
tures: The contractors will supply and erect the whole of the necessary 
works and lay 110 miles of main and all appurtenances of sufficient ca- 
pacity for the present requirements of the city of Montreal for the sum 
of $1,500,000, to be paid to them-in city bonds, redeemable at the end of 
40 years, bearing interest at 4 per cent., and issued at par. They will 
guarantee that the cost of the gas into the consumer’s meter shall not 
exceed 60 cents per 1,000 cubic feet, and shall not be less than 24-candle 
power. They will be prepared to make any such deposit as the 
city may require for the assurance of the fulfilment of their part 
of the contract and their guarantee of the results. With entire- 
ly new city works the gas will cost, delivered to the consum- 
er’s meter, 43 cents per 1,000 cubic feet, to which must be added the 
annual cost per 1,000 for interest on $1,500,000 of bonds, and the sink- 
ing fund to redeem the same in 40 years. The amounts required for 
this are $60,000 for interest, $15,750 for the sinking fund ; total, $75,750. 
The quantity of gas sold in the financial year of the present Gas Com- 
pany, ending. April, 1893, was 459,535,000 cubic feet. Dividing the 
$75,750 by this number of cubic feet, you will see that 17 cents a 1,000 
of gas sold is sufficient to pay the interest and sinking fund. The cost, 
as previously stated, being 43 cents per 1,000, it follows that the corpora- 
tion could supply gas of 24-candle power to the consumers at 60 cents 
r 1,000 cubic feet without making a loss, and thus save to the citizens 
the whole difference between 60 cents and the price charged by the 
Company. I shall be pleased to submit further details, if desired, and 
meanwhile beg to refer you to the Canadian Bank of Commerce, of 


Montreal, for any information you may wish as to my Company’s means 
and facilities for carrying out such a contract. I remain gentlemen, 





the tunnel at Allston. The total number of gas lamps displaced was 


your obedient servant, H. 8. Kina.’ 


















































































































































































































American Gas Light Journal. May 13, 1895. 



























































Northern .......... aah oh eae 150,000 50 PROCESSES. 
“ _Bonds............. 150,000. %8 | Bartlett, Hayward’& Co., Baltimore, Md................, 78 
pager and East River . pone 100 ae pe United Gas Improvement Co., Phila., Pa................ 705 
CITED... seer sere ,000, 100 Burdett Loomis, Hartford, Comn.,........0606060. esses, 74 
Bonds ...... s.....ssee0e 8,500,000 1,000 85 86 | National Gas and Water Co., Chicago, Ills. ............., z0 
eeecurvens Co., S.1......5. 348,650 50 BO Economical Gas Apparatus Construct’n Co., Toronto, Ont 719 
7 Bonds....... 100,000. -- |The Western Gas Construction Co., Fort Wayne, Ind..,, 79 
seg “ese nce sett eeeeeeeeees 5,000,000 100 «8948 =650 | A. M. Sutherland, New York City............. -..cecsee, 699 

OTP OG sniccecesks eee 5,000,000 100 99 
A. M. CALLENDER & CO., Bonds, ist Mortgage, 5's 1,500,000 ps. x a GAS WORKS APPARATUS AND 

PROPRIETORS. OND cs ccs nudivuvese< eves eccces 50 101x CONSTRUCTION. 

Gas Co’s of Brooklyn. James R. Floyd & Sons, New York City...... Baeaesse cog 716 
eee te ee oi SEK. 2,000,000 25 15 pe geen nm it N.Y. ..ees. teeereeees 74 
UNI oss sk ccabasnk nae jae 9 6 .. y & FOwne, ip wamiseses aseweapers teres te eeeeens 76 
Eprtor - Jos. R. Thomas, C.E. “ § FP Bonds......... 320,000 1,000 101 | Kerr Murray Mfg. Co., Fort Wayne, Ind.............. . 712 
7. Eprror—T. J. Cunningham. On RR IE 2,000,000 10 Stacey Mfg. Co., Cincinnati, Ohi0........++000-+..44..-... 715 
Max C. E. Sanda, CS eT eae 1,000,000 = fi Bartlett, Hayward & Co., Baltimore, Md................. 713 
AGER—C, KE. naerson. Walton. “Municipal ined 8,000,000 100 175 Davis and Farnum Mfg. Co., Waltham, Mass.,,.......... 712 
Bonds..... 800,000 as 108 R. D. Wood & Co., Phila., Pa.. AsddeneUasebwdekseesesovecc 74 
EO LE AE 1,000,000 10 9 Isbell-Porter Company, New York City .. .....+......., 74 
PUBLISHED ON EACH MONDAY OF THE YEAR AT ‘Bonds, 7'8.........0. 368,000 ge gap i rower eine singe ie eb tee eeeeeeens 7 
cs ai ‘ rovement Co., ny PBrccccessccccseees 705 
No. 32 Pine Street, New York. Bs wosvenendl Rs I) 

ig ec s ? Metropolitan................ 870,000 100 170 Berlin Iron Bridge Co., East Berlin, Conn..... Pee enee ees 702 
Ee ah Se “ Bonds, 5's. .... 70,000 © National Gas and Water Co., » Chicago, Tees bess . 
: Reiter 1,000,000 2 200 ty Economical Gas Apparatus Construct'n Co., Toronto, Ont. 719 
TERMS: ra. eee EM 700,000 1,000 99 100 The Western Gas Construction Co., Fort Wayne, Ind..., 70 
SUBSCRIPTION—Three Dollars per annum, in advance. | Williamsburgh.............. 1,000,000 50 200 .. | Humphreys & Glasgow, New York City....... voeeee TR 
Single copies, 10 Cents. “ Bonds ....... 1,000,000 gi 107 110 Gas Engineering Co., Pittsburgh, MA dtaddhsbeheewece «ss 699 

Out-of-Town Companies SCRUBBERS AND CONDENSERS, 

Bay State.......sscsecees- 5,000,000 15 213%, + 2%1G. sh Page's Sons, New York City. 
MONDAY, MAY 13, 1895. . Shepard ns, Woseaeeseess....... 
: “Income Bonds..... 2,000,000 1,000 310 85s | R. D. Wood & Co., Phila., Pa.........seeeeeeee hve 7 
vi Series 8. F. rat - siitaai na ™ James R. Floyd & Sons, New York City ...............005 716 
s es Trust... 7000, 5 Continental Iron Works, Brooklyn, N. Y............+5... 714 
The Market for Gas Securities. aa “ “ “ .... $000,000 1,000 .. 57%] Gas Engineering Co., Pittsburgh, Pa................... po 
Buffalo Mutual............ a 750,000 100 120 “i 
Continued strength, in fact to the point of]... eee oe a | RRO STERS PURNAaE. 

. . ° aaah st Chicago Gas Co.......... «++ 25,000,000 100 73 vies 4 Bartlett. Hayward & Co., Baltimore, Md ns 
buoyancy, marked the trading in city gas shares | Chicago Gas Lt. & Coke Co. ning rhewrg = coh sigg ee i} MMAS SRSA GRRE Need <n be 
during the week. Consolidated sold up to 1433] _ Guaranteed Gold Bonds. 7,630,000 1,000 93 98161 5 iy Gautier & Co., Jersey City, N.J.vsssssccs cs, TM 
on Tuesday, but since then a slight reaction | COUMEUS ----+...- pee ‘| Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 710 

. £ 1st Mortgage............ 1,085,000 “y ae pa A Weber, New Youk City 710 
occurred. To-day (Friday) sales were made | consumers. Jersey City.... 2,000,000 100 72 7 . Prete eee 
cpp ag bbe a stock parva sees aoe castaes fing — ad one TAR AND CARBONIC ACID EXTRACTOR. 
u ‘or 0 i " i b a bs cones ¢ J ne 4 « : 

S : g es re oi — mark 18 | -ssumers, Torouto....... 1,600,000 50 18414 197 | @. Shepard Page's Sons, New York City.........s0000000.. 715 
reached. quita a is actu y uoyant, and Central, San Francisco......  .....- se 9 100 
although we quote it at 196, bid, we imagine | Capital,Sacramento........  ...... ak ed oe AMMONIA CONCENTRATORS. 
that holders would have no trouble in getting ga mrt epee prerot 100 bon ane ae =p cep Nala ee ong Sekusnbdeccees 6% 
200 for it. Mutual is wanted at 163. East! Gheanpeake, is... 1,000 |... _.. | Gas Engineering Co, Pittsburgh, Pa,.rcsscccscscece., OM 
Rivers are also in the ascending scale, with 274 Equitable, ist 6’s....... 910,000 
freely bid for the common, Standard preferred Consolidated, 1st 5°s....... 1,490,000 ee «a GAS METERS. 
is virtually at par, and the common is 48 bid. eo deppseente notes — “ + | John J. Griffin & Co., Phila., Pa.........sscsesseseeses . 680 
‘ON. DONAS......++++ noha, American Meter Co., New York and Philadelphia........ 719 
Brooklyn shares are dull, with no changes of | Equitable Gas & Fuel Co., The Goodwin Meter Co., Phila., Pa......ccscssecseeeeeses 718 
moment in the quotations ; nor is there likely | Chicago, Bonds........... 2,000,000 1,000 .. = 101 | Helme & Mcllhenny, Phila., Pa.............seeeesseeeee-s 719 
to be any alteration in values there, unless the Fort pean 69 e200R0 ceseeeee 2,000,000 ss 744 7 D. McDonald & Co., Albany, DUVsdidbasers Seceedseceees 719 
Bonds...... sees 2,000,000 ww Nathaniel Tufts, Boston, Mass............eeeesceeeeee eee 718 
changes are on the lower scale. Hartford.........sssseseseee 750,000 2% 120 138 Maryland Meter and Mfg. Co., Baltimore, Md.... ....... 718 
- Chicago gas is strong to-day, at 75, and there | Indianapolis...... .......... 2,000,000 140 145 | Metric Metal Co., Erie, Pa............. eee tuns Mepnenesses mm 
“ good : . . - Bonds, 6’s...... 2,650,000 a3 102 
- evidence that . policy of ae apabcoagiee Jersey City........sscccceee 750,000 20 19% on GAS AND WATER PIPES. 
is hereafter to rule in the Company’s manage- | rafayette Gas Co., Ind..... 1,000,000 100 884 8x] otumbus, Ohio » 
ment. Now that Mr. Addicks’ senatorship Bonds ........ Ta 1,000,000 1,00 8 =f ms ta tir ~ tay ane ~~... eecceceesecers. ped 
chance is out of sight, it is likelyhé will have ee snecenouee mine b ome = R. D. Wood & Co., Phila., Pa.......cccseeees seseeseeeess TH 
hours in the daytime to devote-te-the-gas busi- Si Go ORR 2,500,000 100 © 86~—agy_ | Warren Foundry and Machine Co., New York City...... 77 
ness. In that event look out for moves and DOME sciics vison aves see. 9,084,400 1,000 96 98 Relidontiton antl dean On ain oid goa eal je 
mates in Bay States. Consolidated, of Balti- | 1H Falls, N. ¥.-.--++---- «aa joo | John Fox, New York City........s+e00+. Siviieatiins 
: LAP n 
more, is strong, and Lacledes maintain their} y. 4001 Caneda << : 

. = tr : Montreal, Canada .......... 2,000,000 100 2000 208 | awa BLOWER FOR BURNING BREEZE. 
advance. A notably strong stock is Western. | New Haven.,......cccscceee 0 eeeeee 6 wm... ms 3 Pasnen: Now York Oh os 
of Milwaukee, and there can be no doubt that re cece.) See 1% aad F sitar ane. 22a 
it i : copies » & Coke Co., GAS COALS. 
it is a purchase, even at ruling figures. Chicago, 1st Mortgage... 2,100,000 1,000 108 “a 

2a “ aS 2,500,000 1,000 104 105 a ras sh goons bk TITETTITII TTT be 
ss oo 500, 50 165 1% erkins 0., New XO IY svcccccess eee ecee we eeeese ‘ 
Peoinn, Aang Say ead Despard Gas Coal Co., Baltimore, Md..........+.-..+++- 709 
Gas Stocks Paterson, N. J.......s000 ko: | eeboke 25 99 «8§=6102 
. Rochester Gas & Elec. Co.. 2,150,000 50 Westmoreland Coal Co., Phila., Pa..........eeee005 ceeee 709 
sais aiegiialicpili yey 50 81 Shaner Coal Co., Philadelphia, Pa............seeeeeeee++- 708 
ae  - 
Quetations by Close & Nash, Brokers and a si 9 Berwind-White Coal Mining Co., New York and Phila... 7 
a] ? 25 sé se © 
Dealers in Gas Stocks. a. jing. tad id CANNEL COALS. 
35 Wau St., New Yorg Crrx. Wg, | Perkins & Co., New York City.......sssssseeseseseeeesse: 708 
May 13. = 2 844 86 Log Mountain Coal, Coke and Timber Co., Pineville, Ky. 709 
50 «6188 )=—:«:190_—s«XTx ‘The Goff-Kirby Coal Co., Cleveland, O.............00+0+++ 7 
- (> All communications will receive particular attention. ¥s o 
> The following quotations are based on the par value *e? 9 GAS ENBICHERS. 
of $100 per share. aes Budex. Standard Oil Co., New York City.....ccccccscecs soseeeee Ul 
N. ¥. City Companies. Capital.. Par. Bid. Asked. The Sun Oil Co., Pittsburgh, Pa..... see eeeeeeeeees eeeees 7 
Conpetiiated hee Se mo _ 14 148 GAS ENGINEERS. W. H. Townsend, New York City.......... ..seseeees seve 709 
COMER 05 ced noc evcveccose k - Page : 
eR Coe, 220,000 =... 100 Jos. R. Thomas, New York City......cssssccssseesess sees 716 COKE CRUSHER. F 
RN een rae 4,000,000 100 196 .. | Wm. Henry White, New York City.........+-..+. sescecee 715] C. M. Keller, Columbus, Ind....,...scscosccsse-cvecseeees 109 
BOGELOS.. casccccsvssce 1,000,000 1,000 105  10714| Fred. Bredel, Milwaukee, Wis...........s.ssceccsseeseeess 711 

“ $gt Con. B's....... 2,300,000 1,000 111 112 | H.C. Slaney, Brooklyn, N. Yeo...cee--peeseeeeeeeeene oes 715 CONVEYING MACHINERY. 
Metropolitan Bonds welt 658,000 .. 108 112 | Geo. R. Rowland, New York City.....sss-sssedeceseessess 7151}. C. W. Hunt Company, N. Y. City......ccsccseseeeeseeeess 696 
NS op csccdscececces +». 8,500,000 100 768 .. |The Western Gas Construction Co., Fort Wayne, Ind,.,. 706 GAUGES 

5 BMD hiss cewss . 1,500,000 1,000 100 102 | Humphreys & Glasgow, New York City.............+.... 702 GAS le 
Municipal Bonds............ 750,000 és T. G. Lansden, St. Louis, MO..........+.eeeseceesevevseees 7154 The Bristol Co., Waterbury, Conn..... eikestunepierss «. OOF 








i 


718 
714 


719 


16 
4 
16 





May 13, 1895. 


American Gas Light Zournal. 

















GAS GOVERNORS, 
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G. Shepard Page’s Sons, New York City.................. 715 
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J. H. Gautier & Co., Jersey City, N. J....ccccccccscsccees ve 
B. Kreischer & Sons, New York City.............sescees- 710 
Adam Weber, New York Oly ... iccccccesccscccccccscsce 710 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ 710 
Cyrus Borgner, Phila., Pa ...eccccccesecceseees sveees ee 
James Gardner, Jr., Pittsburgh, Pa..... SHE ceeeeisndcceses 710 
Henry Maurer & Son, New York City —......... sess eeee rn 

Baltimore Retort and Firebrick Co., Baltimore, Md...... 710 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 710 
Brooklyn Firebrick Works, Brooklyn, N. Y............... 710 
F. Behrend, New York Clty......cccccccccccccsccss cocees 700 

CEMENTS. . 

C. L. Gerould & Co., Mount Vernon, N. Y............. cose 210 
P. Delran ew WO CG ovccccccsciccocapeccesseccdese 700 
INCANDESCENT GAS LAMPS. 

Welsbach Light Co., Gloucester, N. J..... Sedeegisvcedéace 699 
MICA GOODS, 

The Mica Mfg. Co., New York City........csccccccescsece 696 
BURNERS, 

C. A. Gefrorer, Phila., Pacs.cccccccccces Costeesedcecceees 714 
Moncs GC. WHR, Pies Ti isiessicccdcccccccccccces coces 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. 696 
GAS TUBING. 

New York Gas Tubing Co., New York City............... 696 


STREET LAMPS. 
J. G. Miner, Morrisania, New York City..... ebvesescccses 71 
Bartlett Lamp Mfg. Co., New York City................. 711 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 707 


Greenpoint Chemical Works, Brooklyn, N. Y............ 7 
Henry W. Douglas, Ann Arbor, Mich......... eetvaconsune 707 
Read, Holliday & Sons, Ltd., New York City............. 700 
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Connelly Iron Sponge and Governor Co., New York City 707 


VALVES. 

Ludlow Valve Manufacturing Co., Troy, N.Y............ 
Chapman Valve Manufacturing Co., Boston, Mass....... 
R. D. Wood & Co., Phila., Pa............seecees obouueee ee 
Continental Iron Works, Brooklyn, N. Y..............0+++ 
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ELECTRICAL APPARATUS. 
Wm. Henry White, New York City.........sscssseeee.--- 
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The American Gas Engine Co., Phila., Pa.............+++ 
ENGINES AND BOILERS. 

The Hazelton Boiler Co., New York City.............- —s 

PURIFIER SCREENS. 
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GAS STOVES. 

American Meter Co., New York and Philadelphia..... 

The Goodwin Meter Co., Phila., Pa..........cececcceeceees 

George M. Clark & Co., Chicago, Tlls...........seeeseee+- 

Maryland Meter and Manufacturing Co., Baltimore, Md.. 

The Schneider & Trenkamp Co., Cleveland, O............ 

William M. Crane & Co., New York City............. ... 

CHINA GAS KILNS. 

Wi Bs Weim, RN TB icv ikccececencccsseec etinansil 

William M. Crane & Co., New York City................. 
GAS FLOW COMPUTERS. 
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COIN WRAPPERS. 
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J. P. Whittier, Brooklyn, N. Y.........eseeees skenscesesee 
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GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..............++- 713 
Continental Iron Works, Brooklyn, N. Y..........++++++- 714 
Deily & Fowler, Philadelphia, Pa............ ai dlendidnintascis 716 
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Situation Desired 
As Superintendent of Either Coal or 
Water Gas Works, 


By a man of vast experience, who is at present Superinten- 
dent of a Gas, Electric Light and Water Works, but desires 
a change in locality. Can give first-class references. 

1087-3 Address ‘““W. 217,” care this Journal. 


WANTED, 


A Thoroughly Competent Salesman to 
Sell a High Grade Cannel Coal to 
Gas Companies for Enriching. 





Address ““ W.,” P. O. Box 3086, N. Y. City. 


WANTED, 
GAS SUPERINTENDENT. 


Small but modern works; oxide purification. Lovely re- 
gion ; healthful climate ; cheap living. Moderate salary to 
a worthy young man. Address 

1040-tf “ A. H. V.,” care this Journal. 


SITUATION WANTED 


As Foreman or Assistant Superinten- 
dent. 


1040-2 














A young man who has had several years’ experience desires 
to advance. Understands all branches of work, and wants 
position in a progressive gas enterprise as Foreman or Assist- 
ant Superintendent. Address 

1040-1 “@G. A. S.,” care this Journal, 








GAS ENRICHERS 





(E® 


Cannel Coal vs. Petroleum. 


<<a 





Nig 


TIME TO FIGURE ON RESPECTIVE COSTS! 








«——« Falling « Rock = Gannel « 


Should interest you, as it yields exceptionally Pure Gas of High 


Candle Power, leaving a Fine Coke. 


FALLING ROCK GANNEL COAL CO., 72 Broadway, N. Y. 





* 


For full particulars address 
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WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal Gas Works. 


Is capable and energetic, and is willing to begin at a moder- 
ate salary. Address 


1082-tf * B.,” care this Journal. 











FOR SALE, 


Two Second-Hand Purifiers, 


10 ft. by 15 ft. by 3 ft., 24-inch Cups, with Center Seal and 
Connections, all in good condition. Address 
1036-tf * PURIFIER,” care this Journal. 


BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 





\ WP Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


L Waterbury, Conn. 
Received Medal at World’s 
Columbian Exposition. 











FOR SALE, 


One New No. 4 Sturtevant Fan and 
10-H.P. Vertical Engine. 


Address ‘* BLOWER,” 


1039-3 Care this Journal. 





WANTED, 


Second-Hand Castings, in Good Condi- 
tion, for Complete Bench of 5’s. 
Send description and price. 


JACKSON GAS LIGHT CO., 


1039-3 Jackson, Miss. 








JUST WHAT YOU WANT! 


A CATALOGUE OF 


MICA CANOPIES 
MICA CHIMNEYS. 


THE MICA MFG. C0., 


88 Fulton St., N.Y. City. 











MOSES G. WILDER, 
Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 





In addition to a full assortment of Volumetric Governors, etc., 
I am not making MERCURY PRESSURE GOV- 
ERNOKRS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 





Patent Lava Gas Tips. 


UNIFORMITY N¢ 
GUARANTEED. (1 | 





Li a aa 
D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 


C. W. 








THE HUNT TIP CAR, 


45 BROADWAY, 


Street Gas Pressure. 








Utilize Your Cas Liquor. 











Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


\e 


\\e 


\\\ 4 
\\ WN \, 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 











HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 


CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 


in and around 


Gas Works, Coal Yards, Factories, Etc., Ete. 


NEW YORK. 




















GUARANTEED NOT TO STIFFEN. 





If You Want the Best GAS-TIGHT Tubing, 





BUY OF THE 


NEW YORK GAS TUBING CoO. 


334 & 336 East 23d St., N. Y. 


Makers of All Kinds of Flexible Tubing. 





NEWBIGGINGS HANDBOOK 
PUR GAS ENGINEERS AND MANAGER 





y 


vee 


The present (the fifth) edition marks an important advance on those 
that have gone before. Considerable additions have been made to the text 


and much of it has been rewritten and otherwise improved. 


Price, Cloth, $6. 





|A. M. CALLENDER & CO., 32 Pine St...N Y. 


Ls Fe 
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wM. W. GOODWIN, Prest. O. N. GULDLIN, V.-Prest. & Treas. H B. GOODWIN, Sec. EARNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 





xx 
Single Cylinder. 


Impulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—Tie piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
camshaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address wy _W, GOODWIN, President, Lock Box 718, Philadelphia, Pa.., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs, & Gen. Agts., Fort Wayne, Ind. 
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Coal Tar Genealogical Tree 





MR. T. VINER CLARKE, cf London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER 


& CO, - - 


No. 32 Pine Street, New York. 








FIELDS ANALYSIS 


E"or the Wear 1898. 
An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 


Twenty-third Year of Publication. 


Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO.,_ - 


Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 








SCciIENTIEIC BOOBS. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WiLLlaM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Iuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CdEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


P&ACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. Dispin. $3. 


STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JoHN TYNDALL. $2.50. 





The above will be forwarded by express, upon receipt of price. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.10. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuGG. $1.80. 


DiGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by Gzo. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL. 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEy. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 





NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. 6 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by Joun 
HOoRNBY, F I C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Sin D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FoRBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. Mi. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENGINEERING COMPANY, 


i= 


Conestoga Building, 

















AMMONIA MACHINE, 


INCORPORATED, 


PITTSBURGH, PA. 


MANUFACTURERS OF 


Gas Works Machinery of all kinds, 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, 


JAS. GARDNER, JR. 
SOLE ‘CONSTRUCTOR AND BUILDER. 


NEW SYSTEM HYDRAULIC MAIN. 


F. L. SLOCUM, Prest. 
SAM’L WOODS, Treas. 





SCRUBBER. 





THE LITTLE C 


Can be put into Coal Gas Works at a price the interest on which 
will not be so much as their present repair account. 

This Generator is now in use in nearly every State in the Union, 
and everyone using it will recommend it to you. 

It makes a faultless gas from whatever gas-producing mater- 
ials are cheapest in the locality where required, using hard 
coal or coke in connection with Lima crude or any other crude 
petroleum or its distillates, including Naphtha of any specific 
gravity. 

I build these Generators with any required capacity, 
cubic feet per hour upward. 

In more than one half the gas works in the country the ‘‘ Little 


A. M. SUTHERLAND, - - - 


from 3,000 








JANT (samen) GENERATOR. 


Giant” will enable one man to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

Why struggle day and night, year after year, with high priced, 
low candle Coal Gas; with choked standpipes, broken retorts, naph- 
thaline, and interminable other troubles and delays, while it is so 
easy to make an entirely better gas for less money in a quarter of the 
time, and having none of these drawbacks ? 

If gas coal is very cheap and anthracite coal and hard coke very 
expensive with you, put in a Little Giant Generator, as many others 
have done, to increase candle power, to use up your surplus coke, 
and to rush up your holder when hard pressed. 

All work and results guaranteed. 


No. 136 Liberty Street, N. Y. City. 








THE GAS APPLIANCE EXCHANGE, 


20 S. Fifteenth Street, 
Philadelphia, Dec. 28th, 1894. 


To COL. W. E. BARROWS, G. M., Welsbach Light Co., Gloucester, N. J.: 


Dear Sir—Owing to the severe storm of Wednesday night, which did so much 


damage to telegraph, telephone and electric light property in the City, I considered 


it would be well to examine the Welsbach lights in Rittenhouse Square. 


| there- 


fore sent a man to make a critical examination of the lights, after they had been 


lighted the following night. 


It gives me great pleasure to state that of the 48 lights 


in the Square, not one was out of order ot required repairing, all of them being in 


perfect condition, and showing no sign of being affected by the storm. 


Very truly yours, 


R. J. ROLSTON, Superintendent. 
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THE HAZELTON OR PORCUPINE BOILER. 


Is Superior to All Others in 
Economy, Safety, Durability. 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 
External Inspection=Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East i3th Street, New York, U.S. A. 


Cable Address, “ PATLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. ,{ 

















Not Connected with any other Concern in the U.S. 





THE CHEMISTRY OF ILLUMINATING GAS. 


By NORTON H. HUMPHRYS. Price, $2.40. 
Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 





eet 


EY. BEHAREND, 
German (Stettin-Didier) Clay Gas Retorts, 
BLOOKS, TILES, FIREBRICES, FIRE CEMENT, 
Stettin ‘‘Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 





Read, Holliday & Sons, Lid. 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Analysis, Samples and Particulars on Applica- 
tion. 





PATENTS 


Cop t 
Twenty-fiv ys x- 

We report fo"report wheth erber’ 5 ‘4 to 
fee not rans 


free o: 
until Sankey ook Fre 


| Ope U.sevat Omen “Wy eT ones e 














RELIABLE GAS STOVES AND RANGES 


By all odds the most Complete Line man- 


a eee ufactured under one name, comprising all 


—= 


2 "le Oe: 1 i 
“ee ow wow, 
"“S KS A) he”) Ces I lot a> fa i 
= en tr 
re of 


known Styles and Sizes. 
More desirable improvements made in the 
Reliable line for 1895 than in all makes 


Sees Ess | combined for the past ten years. 


In addition to the many improvements, we 
have also added a complete new line of 


High Grade Ranges, 
swelling the Reliable line for 1895 to six 
distinct and separate lines of Ranges and 
three lines of Hot Plates, making in all 


126 Sizes and 262 Styles, Ranging in Price form $2 to $84. 
All the valuable improvements we have 



































added for the coming season will give the 
‘**Reliable’’ a prestige as the leading line 
of Gas Ranges, and, being such a good thing, 
will undoubtedly be pushed along by others 
in 1896. 

You will always find the Reliable line at 
least three years in advance of all competitors. 


THE SCHNEIDER & ‘TRENKAMP COMPANY, Sole Manufacturers, 


rats for our 1895 Gas Catalogue. |! -annot fail to Interest you. 


Cleveland, O., and Chicago, III. 
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JEWEL GAS STOVES 


This is One of Eight New angen 











For 1895 


ARE MODERN 


AND 


U P TO DATE. 


Two New Ladies — & 
Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
Not a Padded Book. 


GEORGE M. GLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d St., N. Y. City. 








WILLIAM M. CRANE & CO., 


Office, 838 Broadway. 
Factory, 428 & 430 W. 14th Street, 


New York City. 





We carry the Most 
Complete Line of 
Gas Appliances in the 
Country. 

Gas Fires, Gas Logs, 
Fire Place Heaters, 
Ranges, Broilers, 


Laundry Stoves, 





Ca -Y 
oe < 








Tailor Stoves, 
Soldering Furnaces, 
Griddles, 

Waffle Stoves, 

Hot Plates, 

Gas Kilns, etc., etc. 
A Complete New Line 
of Ranges for 1895. 





Send for Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter and Service Cocks, Independent and Hose Cocks, and Fittings 
of all kinds, with Extra Large Gas Way. 


SEND FOR NEW CATALOGUE. WILL BE ISSUED ABOUT MARCH FIRST. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


"BERLIN IRON BRIDGE CO. 


, / boy 6) Yo’ ar, Ss, » 
4 A : 
Vi / al we So — 
. , Z PY c 










Serer 









































The above illustration is taken direct from a photograph, and shows an Iron Truss Roof designed and built by us for the Burlington City 
Water Works, at Burlington, Vt. The building is used for storing coal, and the roof is designed to carry a track through the 
trusses, so that the coal can be distributed from the car, and thus save handling. The roof is entirely of iron, 
no woodwork being used about it in any way, shape or manner, so that it is absolutely fireproof. 





Write for Tlliustrated Catalogue. 








Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 





AL#x, C. HUMPHREYS, M.E., ’ ARTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicTroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. W., 


NEW YORK. " HUMGLAS."* ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 








WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ABVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


me O..JS. B®. BUMP HREH Ys. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co.) 


AMERICAN METER CO. 



















ST LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 








ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 











MAY, 1895. 
; | Table No. 2. 
Z Table No. 1. NEW YORK 
i) FOLLOWING THE CITY. 
a MOON. || Aue Nieut 
& LieuTine. 
: e ; | Peet ; Extin- 
a 3 | Light. Extinguish.| Light. guish. 
ni | || P.M. | A.M. 
Wed.) 1)12.40 43] 4.00 am) 6.45 | 4.00 
Thu.| 2| 1.10 | 4.00 || 6.45 | 4.00 
Fri. 3 1.30 4.00 §.45 | 4.00 
Sat | 4) 2.00 4.00 || 6.45 | 4.00 
Sun. | 5| 2.20 3.50 | 6.45 | 4.00 
Mon.| 6) 2.50 3.50 | 6.45 | 4.00 
Tue. | TiINOL. |NoL. |} 6.55} 3.40 
Wed.| 8\Nol..ru\NoL. || 6.55 | 3.40 
Tha.| 9|NoL. |NoL. || 6.55 | 3.40 
Fri. | 10} 7.30 pm| 10.30 PM|| 6.55 | 3.40 
Sat. |11) 7.50 11.30 6.55 | 3.40 
Sun. |12! 7.40 12.20 am}! 6.55 | 3.40 
Mon. |13}| 7.40 L.00 6.55 | 3.40 
Tue. |14| 7.40 | 1.30 7.00 | 5.30 
Wed. /15| 7.40 | 2.00 7.00 | 3.30 
Thu. |16} 7.40 La 2.20 7.00 | 3.30 
Fri. |17| 7.40 2.40 7.00 | 3.30 
Sat. |18) 7.40 | 3.00 7.00 | 3.30 
Sun. |19| 7.40 3.20 7.00 | 3.30 
Mon. |20} 7.40 3.40 7.00 | 3.30 
Tue. |21| 7.40 3.40 7.10 | 3.15 
Wed. |22)| 7.40 3.40 7.10 | 3.15 
Thu. |23/ 7.40 3.40 7.10 | 3.15 
Fri. |24| 7.40 Nm) 3.40 7.10 | 3.15 
Sat. |25) 7.40 3.40 7.10 | 3.15 
Sun. |26| 7.56 3.30 7.10 | 3.15 
Mon. |27! 7.50 3.30” 7.10 | 3.15 
Tue. |28] 7.50 3.30 | 7.15 | 3.15 
Wed. |29/11.10 3.30 7.15 | 3.15 
Thu. |30/11.40 FQ} 3.30 7.15 | 3.15 
Fri |31/12.00 3.30 7.15 | 3.15 




















































TOTAL HOURS LIGHTING 








January ... .237.00 


February. ..196.40 | February. ..355.25 
March..... 195.50 | March..... 355.35 
April.......165.30 | April...... 298.50 
ere 153.40 | May....... 264.50 
June ...... 138.20 | June...... 234.25 
WU dn ches 146.30 | July....... 243.45 
August ... 152.50 | August ....280.25 


September ..165.10 


By Table No. {. 


DURING 1895. 


Hrs.Min. 


. .186.10 


By Table No. 2. 


January. ...423.20 


September. .321.15 
October . . ..374.30 













Hrs.Min. 





November.. 204.10 
December. . 219.30 





Total, yr. .2161.20 





November ..401.40 
December. . 433.45 





Total, yr...3987.45 
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ROOTS LATEST IMPROVED EXHAUSTER. 


| 
| 
| 
| 
| 























Our Latest Inquiries 
Improved 

Automatic Cheerfully 
Gas Governor Answered. 
and 

Steam Bye- Send 
Pass Valve 

are the best for 

in the market. Catalogue. 








.. We Have For Sale Two Bargains.. 


ONE, A SECOND-HAND No. 6 EXHAUSTER, with 12-inch Connections and Engine on same 
Bedplate, with Governor, etc., complete; run but a short time. Write for price. 







THE OTHER, OUR WORLD’S FAIR EXHAUSTER AND ENGINE COMBINED ON SAME BED- 


PLATE. Run not to exceed one week; size, No. 6. Special prices that will be attractive on either of above. 





Do You Need Any Valves, Bye-Pass Valves, or Pipe Fittings ? 
If so, write us, and see what we ean'do for you. 





BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 
COOKE & CO., Selling Agts.. 163-165 Washington St.. N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON AP®LICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Standard, Setting, Saic.ceset nse” 
Dou ble Su perheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, Giirmc.jctne Ten 


of the Carbureter (Patented Nov. 13th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 


All settings (except No. 1) are built with or. without our Ball Valve Connection for ‘up and down runs.” Our Apparatus will. use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Etc. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


















TEE 


LUDLOW VALVE MFG, CO., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 a and 
inside Screws. Indicator, ete., for 
Water, Steam, Oil and Ammonia. 





SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. — 





OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, NY. 








NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEN. 


<r 

» 
MP i wage ee 
| a 
ee ETURERS | 0 5 Or 


PAINT “="" Holders 


And all Ironwork about Gas Works. 
POUGHEEEPSsSIE5, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATER WATERPROOF PAINT 00. 104 High Street. Boston, Macs. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Vaive. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 


bis 
Sy 








— 
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NATIONAL GAS«s» WATER Go. 


218 La Sallie St., Chicago, fll. 














IRWIN REW, President and Treasurer. EB. E. MORRELL, Vice-President and Engineer. N. A. MoCLARY, Secretary and General Manager. 





Builder and Operator or Gas works. 


SOLE OWNER OF THE SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 


A DEMONSTRATED SUCCESS. . AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELIY & CO.) -* 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ”9 y> ’ puritying 
- IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION |: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERIRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now In use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis n¢~ 














used by the largest gas companies in the West 


WILBRAHAM BAKER BLOWER “COMPANY, srt oar any 8 


PHILADELPHIA. PA. | H.W. Douglas (cts company) Ann Arbor, Mich. 
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room PERKINS & CO., :com: 


228 & 229 Produce Exchange, New York City. 








TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Ocean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas Coal, and the 
Qld Kentucky Shale, tor gariching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 


"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CoO., - 1326 Chestnut Street, Philadelphia. 


BERWIND-WHITE GOAL MINING COMPANY'S 











CORRESPONDENCE SOLICITED. 

















Ocean Westmoreland Gas Coal. 


. STRIGTLY High Grade. .... 
‘Offices e Carefully prepared. 


585 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 











_.. BUTTS CANNEL... 


BUTTS CANNEL 


FOR GAS [5 a Pennsylvania product, and the mine is within forty miles of Pittsburgh, having track 
ENRICHING. , 


connection with the Erie and Penna. Railways. The vein averages about nine feet in 
thickness of pure Cannel, yielding a very superior Gas, both as to quality (about 30 candle) 
and quantity (about 5.75 ft. per Ib.), with unexcelled bye-products (notably the Coke, which 
can hardly be distinguished from that of the best Pittsburgh Coal). The above advantages 
enable us to deliver this Coal at prices uthich assure economy against Oil or other Cannels 
FOR GAS ENRIGHING. Write to us for Price delivered at your Works. 


"imatty The GOFF-KIRBY COAL CO., “ssis"” 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 


WHARVES, = = «= Locust Point, Baltimore, Md. 
OFFICE, = - = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


AGE. Sy } 
71 Broudway, N. Y. 


ENRICH YOUR GAS 


WITH OUR 


60 Congress 8t., Bostoh. 





"BEAR CREEK” CANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada, 


KELLER ADJUSTABLE 
COKE CRUSHER. 


a, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 








Columbus, Ind. 
Correspondence Soiicited. 


King’s Treatise on Coal Gas, 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 
A. M. CALLENDER & CO., 82 Pine Street, New York. 




















WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City, 


~——— Lae -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =":Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpMUND H. McCuLLouana, Prest. CuHAs. F. GODSHALL, Treas. H. C. ApAmMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL COo., 


OHIO CRUDE OIL, 


388 to-41 Degrees Gravity. 








‘roledo, O., and Pittsbursh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Sorrespondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRIG K. 





J,H. GAUTIER & COMPANY 


OORNEE OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. Gautier, Prest. Cuas. E. Grecory, Vice-Prest 
Davi R. Daty, Sec. & Treas., Gen’] Mangr. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 








MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CYRUS. BORGMER 


23? ST. ABOVE We PCE PUAN PAL. S.A. 


Fire Brick 
AND 











Cray RETORTS#: 











Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Buccessor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 











HENRY MAURER & SON, 
(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d 8t., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 
Pieces making up al benelwork Jolns, a ey oy 
sad Senge in ie eee = Fly warranted — 
In Casks, 400 to 1. 9b penta at 5 cents per pound. 


In Kegs, 100to 200 =“ = s 
In Kegs less than 100 “ te he = 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.¥. 


Western Agent, H. T. GEROULD, Centralia, Ills. 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jacoard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK WKS 





Our immense establishment is now employed almost en- 


tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 


Coke can be used’as Fuel in Furnaces. 





THOS. SMITH, Prest. Avu@usT LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
13x13x3 and 10x 10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


and of Gas Cooking and Heating Appliances. 





In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 











* Gas Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Kush St., Near Division Ave., Brooklyn, N. Y¥. 











GREENOUGH’S 
} 


“DIGEST OF GAS LAW” 


Price, $65.00. 


This is a valuable and important work, a cup) 


BINDER for the JOURNAL. 


STRONG. 


DURABLE. 





LIGHT. 


SIMPLE 














; = | of which should be in the possession of every gai Kon 
The Gas Engineer’s company in the country, whether large or small HANDSOME. 

L b ¢ H db k As a book of reference it will be found invaluable. Price, $1. 
aboratory FlANGDOOK, | i: is the only work of the kind which has eve: Rail 

By JOHN HORNBY, F.I.C. been published in this country, and is most cow RCo. 

Price, $2.50. plete. Handsomely bound. Orders may be sent i 32 Pine st., 
A. M. CALLENDER & CO., 32 Pine Street N.Y. City | Ae M. CALLENDER & CO.. 32 Pine St... N.¥ a 

FLEMMING’S 


GeneratorGas Furnace 


i fe ihtsts 
SEMEDLE (be TSUESGIEs 


ZZ) 
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pe | wean 477. Pp me 77 ery 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER &C). 
| 32 Pine Street, N. ¥ 








The Miner Street Lamps, 
Jacob G. Miner, 








No. 823 Eagle Ave., New York, N. Y. 


Bartlett Lamp Mfg. Company, 


Globe Lamps, 


Streets, Parks, Public 
Buildi Rail ; 
Stations, etc. 


LAMP POSTS 
A Specialty. 


39 & 41 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 














fOR IMPROVING BAD pgs IN 
b] 





Farson’s Steam Blower, 


BOILERS, AND FOR BURNING BREEZE 
OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOlAER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 


No saic 
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DAVIS & FARNUM MFG. Co. 


WALTHAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 





Iron Roof Frames 
and Floors. 


Steel Tanks 
for Gasholders. 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO.. 


‘Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 











Triple, Double & Single-Lift PURIFIERS. 


GASHOLDERS. 








CONDENSERS. 





[ron Holder Tanks, 
ee Scrubbers, 


ROOF FRAMES. 


Bench Castings. 


Girders. yy a 
OIL STORAGE TANKS. 


BEAMS 


Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 





Gas Works Designed and Constructed. 
ox’s Gas Flow Computer. 
1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
A yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
COMPUTER. ‘ 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
+ any pressure is at once seen. 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 


4, Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 





ood I 


CAS-FLOW 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. ¥. 
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R. D. WOOD & C0,,""ien. * sinters or The Mitchell Scrubber Patented. 


400 Chestnut Street, Philadelphia, Pa. 














Heeiitee 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Cas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


beEeiibtitit 





Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 
























MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
_, or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


[TAKE EAS? TENTH OR TWENTY-THIRD STREET FERRIES FROM N, Y. TO GREENPOINT. 


















BUILDERS OF 


Gas ExXoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 





















ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS). | seme: oar mvmnzns 1 tr. sow 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. oO. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford, Conn. “948 N. Sth ty Phila Pa 
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—GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851{. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Page's Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


< x 

















The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GOS Wall Street, New york City. 
GEORGE R.ROWLAND,| H.C. SLANEY, T. G. LANSDEN, 


Draugttsman and Constructing Engineer. Gas Hn gincex Consulting and Contracting Gas Engineer. 


Drawings, Specifications and Estimates furnished for the con 466 Sixth Street, Brooklyn, N. Y. Eetimetes, Plans sud Spestfientions for Hew Works (Coa 


struction of new works or alteration of old works. Special or Water Gas), and for Extensions or Alterations. 
al 


tion given to Patent Office drawings. PB Specifications and Estimates furnished for New , : 
Office, No. 245 Broadway, N. Y. City. Yr \race, Alteration or Extension of Old Plants. Security Bidg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New Yor kK City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending. or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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ASS, 1842 = Peily & Fowler, = 1895 
Ss ee LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 

































7 é Single or Telescopic. With or Without Iron or Steel Tanks, 
———— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


AME Successors to HERRING & FLOYD, 
J § R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 














INTERESTING TO GAS MANUFACTURERS! 


The | 
Wilke China Kiln, ©@St Iron Pipe 
For Firing Decorated China | For Natu ral or 


with Illuminating Gas. | A et ificial Gas 
9 


AWARDED THE HIGHEST HONORS, MEDALS | 
AND DIPLOMAS AT THE WORLD’S 





COLUMBIAN EXPOSITION. Also Specials or Branch Cast- 
Many Valuable Improvements; ings, Lamp Posts of many de- 
added to this Kiln in signs, Gas Street Lamps, etc. 
the Last Year. Please write for illustrated pam- 


Not a Toy, but a Practical phlet and for prices. 


Kiln. 
Has Never Failed to Give Satisfaction. The Ad dy ston 
Guaranteed to fire China sue. Pj pe & Steel Co. 


cessfu'ly, and without any dis- 


cxmraton from fudued. | Cincinnati, 0. 


Thousands in use, and not a 


single failure. 


RETA aS 


4S 5 <a st 
13>. PO. ieee J 














™ Ao oy ager aoeed with each ‘ 
un so. y which any amateur can 
fire it without any serious knowledge JOS. R. THOMAS, 


of this branch of the work. Send for No. 32 Pine Street, N.Y. City. 


descriptive circular. Address 
CON 
F. A. WILKE, SULTING AND CONSTRUCTING 


Richmond, ind. __/ (a8 Engineer and Contractor. 
The Gas Engineer’s Laboratory Handbook. contracts taken forall Appliances 


By JOHN HORNBY, F.1.C. Price, $2.50. required at 
A. M. CALLENDER & CO., + - £=No. 32 Pine Street, New York City. miner de New Works bear ry ee. 
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GAS AND WATER PIPES. GAS METERS. 


“toes WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, cesttiinet tpn, wines mallets t 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


wh i hn W CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete 











GENERAL FOUNDERS AND MACHINISTS 
Columbus, OChio. 


JOHN Fox, 


160 Broadway, N. Y. M. J. DRUMMOND, Meee ae een OHM DONALDSOM, Prest » Betz Bldg., Phila., Pa 
pmo 


TISTIRON GASWATERDIDE EMAUS PIPE FOUNDRY. 


y TIL DONALDSON IRON COMPANY. § EMAUS, PA 
SPECIAL CASTINGS, FLANGE PIPE, S| 


FIRE HYDRANTS, STOP VALVES, 


























SPECIAL CASTINGS AND LAMP POSTS. MANUFACTURERS OF 
seresshiy anes eaee CAST IRON PIPE AND SPECIAL CASTINGS 
General Foundry and Machine Work. Office, Corbin Building, 192 Broadway, N.Y, oon See ae oe. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


1894 DIRECTORY 1894 


OF ADEERICAN GAS COMPANIES 


Price, - ~ - $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 

















N. Y. AGENCY, Factory 
and Office 
Bartlett Lamp Mfg. Co. oa | 
, aaquaannnntet' [ka » | Erte, Pa. 
399441 W. Broadway, | : TE ee = ses 
New York City. | 

| ESTIMATES FURNISHED 

Telephone, 1125 Courtlandt. | ON APPLICATION. 














METRIG METAL CoO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 











Aqts.. MCELWAINE-RICHARDS.CO., 62.4 64.W. Maryland St., Indianapolis, ind 
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ee, 


NATHANIEI TUELS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER 0: 


DRWZ GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


























cae bes pean, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


and answer orders promptly. Apparatus for the Chemical Testing of Gas and on Liquor, 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING on 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete, 














“Success” and “Perfect” Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 








MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#<«Analytical Gas Apparatus 


‘“SuUn DiAL” Gas CooKkING AND HEATING STOVEs. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 














Management of 


The American Gas Engineer a 
and Superintendent's Handbook. |... nner cco 


ee. MOON. The Chemistry of 











aso aguas Hull Gilt Morocco. Price. $8.00. Illuminating Gas. 





By NorTON H. HuMPHRYS. Price, $2.40. 


A. M. CALLENDER & co., 32 Pine St., N.Y. | a.m. CALLENDER & CO., 32 Pine 81., N. Y. Crry. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: GAS STOVES. - —en 
SUGG@’S “STANDARD” ARGAND BURNERS patiabennties cece eeaamiandaanienes 
19 Wem sae. B. E. SUGG@’S ILLUMINATING POWER METER, | 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


EBastablished iss4. 


810 North Second Street, St. Louis. 
222 Sutter Street, San Francisco, 




















154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


® Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H, PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’l Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and} Estimates Furnished upon Application. 











LOWE WATER GAS APPARATUS, MERRIFIELD=WESTCOTI-PEARSON SETTING. 



























720 American Gas Light Journal, May 13, 1895. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos, 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
. 52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 

















WEETTITTTTririititiire eT ree TET TL is Orawen For efficiency and low gas consumption. 


' For smooth and quiet running. 
U N E Q U A E For simplicity of construction and grace in design. 
For general reliability. 


Ce eee eee eee renee enone ene eee eR EREEEOEOSE EEE E SEE Hees Eeeee EEE EEe EE eEEEeESESeEEeEs nesses For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”.-The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our SIMPLICITY, as far as is 
- possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
principles, with a view 
oe to HIGHEST EFFICIENCY 
With. removable seats and 
casings for all valves. 
With Patent Alloy Tube, —_— *—— 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. i-3d to 120 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact. by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“QTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phils., Pa. 


NEW YORK 18 Vesey St BOSTON, 19_Pearl_St. CHICAGO, 245 Lake St. 
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